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ARMERS who have worked with their 
soils for a long time know about the 
soil differences on their own farms, and 
perhaps about differences among soils on 
farms of their immediate neighbors. What 
they do not know, unless soil surveys have 
been made, is how nearly their soils are 
like those on experiment stations or on 
other farms, either in their State or other 
States, where farmers have gained experi- 
ence with new or different farming prac- 
tices or enterprises. The farmers of the 
Baker area can avoid some of the risk and 
uncertainty involved in trying new crop 
and soil management practices by using 
this soil survey report, for it maps and 
describes the soils in their vicinity and 
allows them to compare the soils on their 
farm with soils on which new develop- 
ments have proved successful. 


SOILS OF A PARTICULAR FARM 


The soils of the Baker area are shown 
on the map placed in the envelope inside 
the back cover of this report. To learn 
what soils are on a farm (or other tract 
of land) it is first necessary to locate it 
on the map. Find the general location of 
the farm by using township and section 
lines, and then locate its boundaries by 
reference to roads, streams, villages, dwell- 
ings, and other landmarks. Remember 
that an inch on the map equals a mile on 
the ground. 

The next step is to identify the soils on 
the farm. Suppose, for example, one finds 
an area marked with the symbol Gu. Look 
among the rectangles in the margin of the 
map and find the one with Gu printed on 
it. Just aboye the rectangle is the name 
of the soil—Gooch silty clay loam. 

What is Gooch silty clay loam like, for 
what is it used, and to what uses is it 
suited? This information will be found 
in the section on Soil Descriptions. How 
productive is this soil? The answer will 
be found in table 5. Find in the left-hand 
column of this table the name Gooch silty 
clay loam and read in the columns opposite 
the yields of different crops this soil can 


be expected to produce with or without 
irrigation. Compare these yields with 
those given in the table for other soils of 
the area. 

What uses and management practices 
are recommended for Gooch silty clay 
loam? Most of this Information is given 
in the section on Soil Descriptions, but 
refer also to the section on Soluble Salts 
and Alkali in Soils and the section on Irri- 
gation and Water Supply. 


SOILS OF THE COUNTY AS A WHOLE 


A general idea of the soils of the county 
is given in the introductory part of the 
section on Soils of the Baker area, which 
tells about the principal kinds of soils in 
the county, where they are found, and how 
they are related to one another. After 
reading this section study the soil map and 
notice how the different kinds of soils tend 
to be arranged in different parts of the 
county. These patterns are likely to be 
associated with well-recognized differences 
in type of farming, land use, and land-use 
problems. 

A newcomer to the county, especially 
if he considers purchasing a farm, will 
want to know about the climate; the types 
and sizes of farms; the principal farm 
products and how they are marketed; the 
kind and conditions of farm tenure, in- 
cluding tenancy; kinds of farm buildings, 
equipment, and machinery; churches, 
schools, roads, and railroads; the avall- 
ability of telephone and electric services 
and water supplies; the industries of the 
county ; and cities, villages, and population 
characteristics. Information about all 
these will be found in the section on Gen- 
eral Nature of the Area and in the section 
on Agriculture, 

Those interested in how the soils of the 
county were formed and how they are re- 
lated to the great soil groups of the world 
should read the section on Morphology and 
Genesis of Solls. 


This publication on the soil survey of the 
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, one of the leading 
he remaining part, 


about 50 square miles, is in Union County. Nearly all of the farm 
land lies in the valleys; for the most part, the surrounding forests and 
semiarid range lands are unsettled and are used for grazing sheep and 
cattle. Farming began in the area nearly a century ago, shortly after 
gold was discovered, and has since outstripped mining and logging, 
the other important industries. Hay and grains, the principal crops, 
are fed mainly to livestock on the farms, but some wheat is marketed, 

rops are raised almost entirely under irrigation, and there is a con- 
siderable acreage of irrigated pasture. Mining is still a leading in- 
dustry in Sumpter Valley, and there are two large sawmills at Baker, 
but most of the people gain their livelihood by Feearng. To provide 
a basis for the best agricultural uses of the land, this cooperative soil 
petite was made by the United States Department of Agriculture 
and the Oregon Agricultural Experiment Station. The survey was 
completed in 1941, and unless otherwise specifically mentioned, all 
statements pertain to conditions at the time of survey. 
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GENERAL NATURE OF THE AREA 


LOCATION AND EXTENT 


Baker County lies on the eastern border of Oregon a little north 
of the center of the State (fig. 1). Baker, the county seat, is 240 
miles southeast of Portland. 

The Baker area is made up of five large valleys separated by ran 
lands in the northern part of Baker County, and a small area in the 
southern part of Union County. The valleys are Baker (or Eo 
Sumpter, Pine, Eagle, and Lower Powder. The valleys cover 572 
square miles; the intervening range and forest lands, 248 square miles. 


Fiaure 1.,—Location of the Baker area in Oregon. 


The total area surveyed is approximately 820 square miles, or 524,800 
acres. The valley lands are surveyed in more detail than the inter- 
vening areas. 


PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


The Baker area is in the Payette and Blue Mountain sections of 
the Columbia Plateau province and lies between the Blue and Wallowa 
Mountains. This area is mainly hilly and rocky, but the floors of 
the valleys are fairly smooth because they have deep coverings of 
stream or lake deposits. Except in Baker Valley where considerable 
areas are influenced by a high water table, drainage is fairly adequate. 
All the valleys in the Baker area except Pine Valley are drained by 
the Powder River or its tributaries. Pine Valley is drained by Pine 
Creek, which flows eastward into the Snake River. 
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The main physiographic divisions of Baker Valley and the adjoin- 
ing area are (1 nearly flat broad alluvial plains or old Jake bottoms 
with fingers following up the larger streams, (2) sloping alluvial 
fans le westward toward the mountains, (8) older gently sloping 
alluvial terraces, and (4) hilly to mountainous areas underlain by 
bedrock (1, 6, 7).' led 

Bordering Baker Valley on the west is Elkhorn Ridge, a division of 
the Blue Mountains. West of the south end of Baker Valley the rocks 
are mostly argillite and other metamorphics but some are basalt and 
other lava rok. West of the north end of the valley the rocks are 
mostly biotite-quartz diorite and some lava. Here the relief is steep 
and mountainous. Dooley Mountain, south of Baker Valley, has 
steep broken relief. It is made up largely of volcanic rock, such as 
rhyolites and breccias. Materials from these rocks have been carried 
down by streams and have contributed to the soil material in the 
valley. On the east, Baker Valley is bordered by hilly areas of 
moderate relief, which are underlain by weakly consolidated stratified 
deposits of lava, granite, argillite, greenstone, and other rock materials. 

umpter Valley is about 20 miles southwest of the town of Baker. 
The valley floor is nearly flat and is underlain by recent sediments 
having a gold-beering gravelly substratum. This valley is partl 
bordered on the north and south by old high gravelly terraces an 
alluvial fans that merge into mountain foothills. Argillite and other 
heer apel pee rock formations predominate to the north, lava to the 
south and east, and granite and argillite to the west. 

Pine Valley is a basinlike area 65 miles northeast of Baker by high- 
ae It consists of a smooth gently sloping valley floor, low terraces, 
and shallow depressions. The soil materials consist of alluvial wash 
from the bordering mountains. The alluvium on the valley floor is 
largely from granitic materials because Pine Creek traverses granitic 
areas in the Wallowa Mountains. Basalt, greenstone, limestone, and 
other rocks, however, are mixed with the granitic material. The 
valley floor is underlain by a gravelly or cobbly substratum consisting 
of a mixture of water-worn granite, basalt, greenstone, argillite, 
quartzite, and other rocks (2, 9). 

The floor of Pine Valley passes pol Med the foothills to the 
west and into lava benches to the east. e rock along the valley 
border is predominantly basalt. Basalt underlies a benchlike area 
south of Pine Valley, as well as Posey Valley, an extension of Pine 
Valley to the south. 

Eagle Valley, 40 miles east of Baker by Hey is at the confluence 
of Eagle Creek and the Powder River. It consists of nearly level 
bottom lands slong streams and is bordered by a series of terraces and 
alluvial fans that merge into the low borcecla mountains, The 
bottoms lands are underlain by gravelly deposits having thin cover- 
ings of loamy material. The gravel and associated cobblestones are a 
mixture of basalt, granite, greenstone, and other metamorphic and 
lava rocks carried down by Eagle Creek from the Wallowa Mountains 
to the north. The large terrace on which Richland is located is 50 to 
100 feet above the Powder River. Hero the soil is underlain by gravel 
and water-worn cobblestones similar to the material along Eagle 
Creek, but the gravel and cobblestones are weakly consolidated, 


** Italic numbers in parentheses refer to Literature Cited, p. 172. 
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West of Eagle Creek is a series of benches reaching a maximum 
elevation of about 400 feet above the Powder River. They consist 
largely of layers of weakly consolidated gravel, clay, diatomite, tuff, 
tuffaceous sandstone, and other materials that rest on basalt. The 
highest benches are underlain by lava. Gulches have eroded into the 
benches but their sides are gently oe The higher benches merge 
on their lower side with sloping alluvial fans and old lava flows that 
surround the valley floor. 

Lower Powder Valley, often called Keating Valley, is about 20 miles 
northeast of Baker. It is a basinlike area between two canyons and is 
traversed by the Powder River, which at this point flows southeast- 
ward. The floor of Lower Powder Valley is nearly level and rather 
poorly drained. The soils have developed from a rather deep layer 
of fine materials. The substratum is coarse alluvium derived from a 
variety of rocks, including greenstone, basalt, granite, argillite, and 
other metamorphic materials. Low benches border the first bottom 
and break sharply into the surrounding uplands. Fairly well-drained 
stream bottom lands extend up the creeks to the north of Lower 
Powder Valley. To the south the streams are mostly in narrow V- 
shaped valleys with very narrow bottoms. 

The uplands bordering Lower Powder Valley are composed of old 
stream and lake materials, which in places are weakly consolidated. 
The relief is that of high dissected benches and fans with small flat- 
topped areas intervening. About 5 miles to the south, Lower Powder 
Valley merges into a semimountainous ridge underlain by argillite 
and other rocks. About 2 miles to the north is a belt of greenstone 
that continues to the border of the Wallowa Mountains. To the north- 
west and west are large areas of deeply dissected sloping lava benches; 
to the northeast extensive areas are underlain by albite granite. These 
areas, as well as the headwaters of the Powder River in the Blue 
Mountains, have contributed most of the soil material in Lower 
Powder Valley. 

Baker, the county seat, has an altitude of about 3,446 feet.? 
Altitudes at other points in the area surveyed are: Haines, 3,329 feet; 
North Powder, in the lower part of Baker Valley, 3,242 feet; the 
western border of Baker Valley, about 4,000 feet; Sumpter, at the 
upper end of Sumpter Valley, 4,415 feet. Hunt Mountain, 8,232 feet, 
is the highest point in the area, 


CLIMATE 


The Baker area has an invigorating continental climate with a high 
percentage of sunshine. Summers are warm and dry; winters are cold 
and have moderate snowfall. The frost-free period, or growing sea- 
son, is relatively short, but the climate is especially favorable for the 
production of livestock and the growing of hay crops under irriga- 
tion. The more important climatic data for the area are given in 
table 1. 


* Altitudes determined by the U. 8. Geological Survey in connection with 
topographic surveys. 
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Taiz 1.—Normal monthly, seasonal, and annual temperature and pre- 
cipitation at indicated weather stations in Baker County, Oreg. 


BaKER, ELEVATION 3,446 FEET 


Month 


December - - - - -- -- 
January.....--.-- 
February_-------- 


October...-.----- 


January...------- 


Ph a ee 
August_..---.---- 


Summer..-_.- 


See footnotes at end of table. 


Temperature Precipitation 
bsol bsol Total for | Total for rN 
Mean maaan inate Mean the driest the wettest snowialy 
°F, oF, °F. Inches | Inches | Inches | Inches 
27.3 59 —24 1.7 1.16 4. 00 10.5 
24.9 55 —22 1,39 . 34 2. 04 11.0 
29.0 59 —20 1. 23 1. 25 2. 59 7.0 
59 —24| 432 2.75 8.63 | 285 
74 —12 1.10 .37 1. 40 5. 6 
83 15 1. 09 54 37 1.6 
90 21 1, 55 29 1. 37 2 
90 —12| 3.74 1. 20 3.14 7. 4 
98 27 1. 34 . 37 2. 59 (‘) 
102 34 58 - 04 1. 83 0 
101 31 . 49 . 39 43 0 
102 27 | 2.41 . 80 485) 
56. 0 94 16 74 17 14] @ 
46. 6 85 12 91 . 32 . 16 « 
36.0 66 —8 1, 05 1.15 131 3.5 
46, 2 94 —8| 2.70 1. 64 1. 61 3.9 
aaa. rs 
45.3 102 —24) 13.17 | 16.39 | 318.23) 39.8 
RICHLAND, ELEVATION 2,315 FEET 
30. 3 65 ~22 1. 28 0. 78 0. 92 7.4 
27.9 60 —22 1.415 1. 10 1. 72 8.6 
33.9 65 —-11 1. 05 (0) 1. 42 7.7 
30. 7 65 —22| 3.48 1. 88 4.06 | 237 
41,2 78 -9 ott . 85 . 38 L8& 
48.9 90 13 74 71 1,18 7 
55. 7 99 22 1. 16 . 87 2. 61 (0) 
48. 6 99 —9| 2.67 2. 43 4.17 2. 5 
63. 7 105 19 . 67 49 1. 20 0 
71.2 110 33 . 28 0 13 0 
70. 0 108 31 . 34 21 . 39 0 
68. 3 110 19 1. 29 - 70 1. 72 0 
59. 6 103 18 . 54 1.10 . 30 0 
49, 4 93 14 72 - 90 . 93 QQ 
39.5 76 -7 111 . 33 3. 03 2.6 
49. 5 103 —7| 2.37 2. 33 4,26 2.6 
49. 3 110 —22 | 981] 47.34 | 514 21 28.8 
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Taste 1—Normal monthly, seasonal, and annual temperature and pre- 
eae indicated weather station in Baker County, Oreg.— 
ontinue 


SPARTA, ELEVATION 4,150 FEET 


Temperature Precipitation 


Month tal for 


To 
the driest 
year 


Total for 
the wettest 
year 


December.._._.__- . . . 30.8 
January_......... . yf is 30. 6 
February__._.._.- A . . 23. 0 


1 Trace, 2 In 1891. 5 In 1921. 
aIn 1924. 4In 1908. In 1889. 


The climate of the Baker area varies with altitude and relief. In 
neral the greater the altitude, the greater the precipitation and the 
ower the average temperature. Baker Valley has a semiarid climate. 
The average annual precipitation is less than 14 inches. This broad 
level valley is virtually a high meadowlike mountain basin surrounded 
by higher lands. The nearby mountains to the west remain snow- 
covered until late spring or early summer and are the source of much 
cold air that settles in lower areas, Cold winds from these snow- 
capped peaks are common through April and May. Pockets of cold 
air cause late spring frosts in central Baker Valley, but air drainage 
on the slopes and in the valley near the mouths of canyons is good. 
Sparta (alt. 4,150 feet) has a fairly moist subhumid climate and 
an average annual precipitation of 20.97 inches. The average annual 
precipitation at Richland (alt. 2,315 feet) is 9.81 inches. The soils 
and vegetation in Sumpter Valley indicate a subhumid climate. The 
high mountainous areas are humid and receive heavy snowfall. 
xcept where a high water table subirrigates the soil, the annual 
recipitation is usually not sufficient for maximum crop production. 
rrigation is necessary. Significant quantities of rain rarely fall in 
July or August. Thunderstorms are common, but most of the mois- 
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ture falls as gentle rain or snow. Hailstorms occur at long intervals, 
Warm rains that melt the snow quickly or cloudbursts in the moun- 
tains sometimes cause floods in the valleys, At higher elevations and 
in Pine Valley snow covers the ground most of the winter, but in the 
lower valleys snows remain on the ground for only short periods, 
Generally, work in the fields may be started in March. 

As indicated in table 1, there is a spread of about 36 degrees between 
mean winter and summer temperatures at Baker. In summer the 
temperature may stay around 100° F. for several days in succession. 
The extreme range in temperature at Baker is 126°. The highest tem- 

erature recorded at that station is 102°; the lowest, —24°. Rich- 

and, in the eastern part of the county and 1,131 feet lower than Baker, 
has an average winter temperature 3,6° higher and an average summer 
temperature 5.4° higher than Baker. The highest recorded tempera- 
ture at Richland is 110°; the lowest is — 22°, 

The frost-free season varies according to altitude and air drainage. 
The dates of killing frost and the pvetune length of the frost-free 
season at the weather stations listed in table 1 are as follows: 


Weather Station 
Baker ——“RicNend ‘Sparta 
Average date of last killing frost in spring._.--__ May 14 May 21 May 8 
Average date of first killing frost in fall___....... Sept.30 Sept.28 Oct. 14 
Latest recorded date of killing frost in sprin a June 24 June 19 
Earliest recorded date of killing frost in fall...-._ Aug. 30 Sept. 11 
Average length of frost-free season in days.._--_. 130 159 


The actual growing season is somewhat longer than the frost-free 
period because hay and grain, the principal crops, are somewhat 
resistant to frost. Also, areas with exceptionally good air drainage 
have a longer frost-free period, The grazing season commonly begins 
in April and continues into December, but there is some browsing 
by stock all winter. Spring comes much earlier at Richland than 
at Baker. 

Prevailing winds are from the northwest in summer and from the 
southeast the rest of the year. The wind velocity usually ranges from 
61% to 714 miles an hour. Wind velocities are highest in December, 
J aca and February and in those months a reach 40 miles an 
hour. The rest of the year the highest wind velocities are between 
80 and 35 miles an hour. High winds are rare, and tornadolike 
storms are unknown in the area. 

Sunshine is abundant. During July and August the sun shines 
more than 80 percent of the total time possible, and throughout the 
rest of the year it shines nearly 56 percent of the possible total. Mid- 
oe days are warm but not oppressive, because the humidity is 
ow. 

VEGETATION 


Big sagebrush and grass are the vegetation most common on well- 
drained land in the Baker area. The grasses, mostly short bunch- 
grasses growing in small tufts, produce a good sod where conditions 
are favorable and where the land has not been overgrazed, 

Some of the most common grasses on well-drained land are downy 
chess, locally known as cheatgrass; Sandberg bluegrass, also nown 
as shee and little bluegrass; Nevada bluegrass; bluebunch wheat- 
grass; Idaho fescue, or blue bunchgrass; and Indian ricegrass. Ac- 
cording to early settlers sagebrush was not so prevalent when the 
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area was first settled, but it now overshadows the grass in nearly all 
areas. Sagebrush provides poor browse for stock when grass is 
scarce. Bitterbrush is common in Pine Valley and provides a good 
browse for stock. Kentucky bluegrass is abundant in irrigated areas. 
Meadow fescue, crested wheatgrass, and orchard grass are important 
in pastures. Pinegrass is common in Pine Valley. 

altgrass and greasewood thrive on saline and alkali soils. Much 
foxtail, or wild barley, and some alkali grass, bluejoint, and other 
grasses grow on saline soils. Rabbitbrush, mullein, and thistles are 
common on slightly saline soils but also thrive on well-drained ones. 
Tall ryegrass, or giant wild-rye, grows along irrigation ditches; cat- 
tails, sedges, and tules grow in marshy areas ® : 

Sagebrush and grass is prevalent up to elevations of about 4,000 
feet, where a scattered growth of ponderosa pine, jeer and moun- 
tain-mahogany begins. Ponderosa pine is generally the predominant 
species in a belt above an altitude of 4,500 feet, but at higher altitudes 

@ pine merges with Douglas-fir, western larch, and white fir. Lodge- 
pole pine, Englemann spruce, and alpine fir grow at still higher 
altitudes. Cottonwood, aspen, alder, and ho aw grow on moist 
land. Chokecherry, wild rose, oceanspray, snowberry, ninebark bush, 
raspberry, spirea, nettles, fern, and other shrubs and trees occur as 
underbrush and in open spaces in timbered areas. 

The common flora* of the Baker area are listed alphabetically by 
scientific name as follows: 


Solentific name Common name 


Abies concolor_. = --.-----. White fir 

A, lasiocarpa___-__ . Alpine fir 

Achillea lanulosa_ Yarrow, or western yarrow 
Mountain-dandelion 

Crested wheatgrass 
Bluebunch wheatgrass, or big bunchgrass 
Alder 

Common serviceberry 
Artemisia tridentata__ Big sagebrush 

Astralagus sp----.. -. Locoweed 

Balsamorhiza sp-- -- Balsamroot 

Bromus tectorum_______- Downy chess, or cheatgrass 


Calamagrostis canadensis. Bluejoint 

Castilleja linariaefolia____ -- Wyoming paintbrush 
Ceanothus velutinus____. -.- Ceanothus, or snowbrush 
Cercocarpus ledifolius_ --.---. Curlleaf mountain-mahogany 
Chrysothamnug sp_____-— et Rabbitbrush 


Black hawthorn, hoghorn, or hoghaw 
Dactylis glomerata._—. Orchard grass 

Delphinium sp___--.. -. Larkspur 

Distichlis stricta... -. Desert saltgrass, or saltgrass 
Elymus condensatus_. .. Giant wild-rye, or tall rye-grass 
Eriogonum sp__._--- _.-- Wild buckwheat, or buckwheatbrush 
Festuca idahoensis_ Idaho fescue, or bluebunch fescue 
F. octoflora___-___ Annual fescue, or sixweeks fescue 


Holodiscus discolor. -.- Oceanspray 

Hordeum jubatum—_— -. Foxtail barley, foxtail, or wild barley 
H, pusillum______ .. Little barley, or wild barley 

Juncus sp.------- -. Rush 

Juniperus occidentalis. -. Juniper 

Lariza occidentalis___ -. Western larch, or tamarack 


Lupinus sp.-----. _-. Lupine 


*Identifled by Kenneth J. Crawford, range examiner, Production and Market- 
ing Administration, U. S. Department of Agriculture. 
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Oryzopsis hymenoides.._-------.--. Indian ricegrass 

Phlom sp_-.-.----..-. —< ----—. Phlox 

Physocarpug sp--- ----. Ninebark bush 

Picea engelmanni_ .----.. Engelmann spruce 

Pinus contorta.____-. -------.. Loudgepole pine 

P. ponderosa__-__..------.--~-. ~. Western yellow pine, or ponderosa pine 
Poa nevadensis_____.__.__-_.----- Nevada bluegrass 

P.. pratensté_ 22 5= = oe Kentucky bluegrass 

P. secunda______--_- --.._... Sandberg bluegrass, or sheepgrass 
Populus tremuloides__-_.------. -— Quaking aspen 

P. trichocarpa__._.------.-------_ Black cottonwood 


Potentilla sp---..-.-.------------ Cinquefoil 
Prunus demissa___ Western chokecherry 


P. emarginata.___----. Bitter cherry 

Pseudotauga taxifolia. Douglas-fir 

Pteridium aquilinum. Bracken 

Pucoinellia lemmoni-. Alkali-grass 

Purshia tridentata__ Bitterbrush, or antelope brush 
Rosa sp. Wild rose 

Rubus sp_ Raspberry 

Saliz sp Willow 

Salsola kali var, tenuifolia____ Tumbling russianthistle 
Scirpus sp..._..---_..--___- Rush 

Risymbrium altissimum Jim Hill mustard, or tumbling mustard 
Sitanion hystrig_...--__.--__. Squirreltail 

Spiraea sp_-----_- Spirea 

Stipa comata_____-_--__----_. Needle-and-thread grass 
Thiaspi alpeatre__ Pennycress 

Typha latifolia._____..tttti.-. Common cattail 

Urtica sp_--_-----___ Nettles 

Verbascum thapsus.. -----.. Common mullein 

Zigadenus sp_.-----.---------_-. —. Deathcamas 


WILDLIFE 


Wildlife is rather scarce in the Baker area because it is largely 
open country. The higher timbered parts of Baker County, not in- 
cluded in the area surveyed, abound in deer, elk, and bear and are 
favorite hunting grounds for Oregon and neighboring States. Chi- 
nese pheasants are fairly common in settled parts of the Baker area, 
and there is some duck and goose shooting in season. Placer mining 
along the upper reaches of the Powder River has not been conducive 
to fish life, but good fishing is reported for smaller streams in the 
adjacent forests. 


ORGANIZATION AND POPULATION 


Between 1842 and 1847 many immigrants on their way to the Wil- 
lamette Valley followed the old Oregon Trail across the Baker area. 
The first settlement in the area, a mining camp at Sumpter, was made 
in the early 1850’s by miners seeking gold in the Blue Mountains. 
Prospecting in that area began after the first gold excitement in Cali- 
fornia had partly subsided. The discovery of gold at Griffins Gulch, 
west of Baker, in 1861 brought a great influx of settlers the follow- 
ing year. A large settlement was made at Auburn, and by this time 
an extensive camp had been established at Sumpter and smaller set- 
tlements had been made near other placer mines. 

Baker County was organized in 1862, and 2 years later Union 
County was formed from its northern part. In 1887 Malheur County 
was formed from the southern part of Baker County. Farming began 
in 1863 to supply produce for the miners, but most other supplies were 


12 SOIL SURVEY SERIES 1941, NO. 9 


hauled in over the Blue Mountains from Umatilla, a settlement on the 
Columbia River. Hauling continued until 1888, when rail traffic was 
opened by the Oregon-Washington Railroad & Navigation Co., now a 
part of the Union Pacific system. 

The population of Baker County was 16,175 in 1950. The present, 
inhabitants are largely descendants of the early settlers, who came 
mostly from States in the Middle West. 

Baker—population 9,471 in 1950—is the county seat and lies at the 
south end of Baker Valley. Other population centers are Sumpter, 
in the valley of the same name; Haines, in the central part of Baker 
Valley; North Powder, in the northern part of Baker Valley; Keat- 
ing, in a basinlike area in the Lower Powder Valley; Richland and 
New Bridge, in Eagle Valley; and Halfway, Tange Pine, and Car- 
son in Pine Valley. Several other towns in Baker County are outside 
the area surveyed. Robinette, on the Snake River, is one of these. 


INDUSTRIES 


Agriculture is the leading source of livelihood in the Baker area. 
In 1940, 1,968 people were employed in agriculture; 572 in mining 
and quarrying, chiefly placer mining; 126 in logging; and 382 in 
lumber mills. 

Processing of farm produce provides some employment. Surplus 
dairy products, principally butter and cream, are processed in cream- 
eries at Halfway and Richland and in two plants in Baker. Flour 
and other cereal products are milled at Baker and Halfway. 

Baker is the center for one of the important gold-mining areas of 
the United States and has machine shops and foundries for making 

arts and repairs for mining machinery and other equipment, Over 
$150,000,000 in gold has been mined since gold was discovered in 1861. 
Most of the gold came from placer mines, but a considerable quantity 
has been taken from lode mines. 

Some silver and copper have been obtained in the area. A little 
lignite coal of poor quality has been mined, and antimony was mined 
near Baker during the first World War. Deposits of diatomite (dia- 
tomaceous earth) are common, and deposits of asbestos, tungsten, and 
manganese ores have been reported. Much granite for monuments 
and building has been quarried near Haines, and a small quantity of 
limestone has been quarried west of Baker. Many buildings in Baker 
are constructed of volcanic tuff obtained east and south of the city. 

A large part of the lumber produced in the area is manufactured at 
Baker, where two large mills are located. The logs are brought into 
Baker by train from hills surrounding Sumpter Valley. The annual 
cut ranges from 30 to 50 million board feet, more than 95 percent of 
which is ponderosa pine. The rest is Douglas-fir and western larch, 
The lumber mills have a capacity of about 275 thousand board feet 
each 8-hour shift.*| Box shook, molding, lath, sash and doors, and 
other special lumber products are manufactured at Baker in small 
quantity. 


*Bouizs, W. H., Wort, H. M., and Smirx, ©. S, FOREST STATISTICS YOR BAKER 
COUNTY, OREGON. Pacific Northwest Forest Expt. Sta., Forest Survey Rpt. 44, 
15 pp., illus. 1987. [Processed.] 
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TRANSPORTATION AND MARKETS 


A main line of the Union Pacific Railway crosses Baker Valley and 
provides through transportation to the east and west. A branch line 
extends down the Snake River to Robinette and is an important means 
of shipping livestock from Pine and Eagle Valleys. The narrow- 
gauge railroad along the Powder River, used principally as a logging 
road, connects Baker with the Sumpter Valley area. The hard- 
surfaced United States Highway No. 30, following the route of the 
old Oregon Trail, parallels the main line of the Union Pacific Railway 
and provides excellent southeast-northwest transportation by bus and 
truck. 

A good public road, hard-surfaced in part, leading 65 miles east 
from Baker to Halfway is used for ea Apa and freight 
but not for marketing Tieeatock The long haul from valleys along 
this road discourages wholesale trucking of agricultural products. 
A good highway leading south from Baker and then west to Sumpter 
Valley is used for transporting local freight to and from the southern 
part of the area. Good market roads have been built to most of 
the farms in the irrigated valleys, but few roads exist in the grazing 
areas between the valleys or in the mountainous parts of the county. 

The city of Baker, lying in the largest agrictultural area in the 
county, is an important local market for farm products. Other mar- 
kets for agricultural communities are Sumpter, Haines, North Pow- 
der, Keating, Richland, Newbridge, Halfway, Langrell, Pine, Carson, 
and Robinette. The last named is outside the area surveyed. 


CULTURAL DEVELOPMENTS AND IMPROVEMENTS 


Churches are located in larger communities, and public schools are 
of a high order. High schools are available to all pupila and free 
transportation is provided in all except the densely populated areas, 
Baker is @ thriving city offering all the modern conveniences. 

Farm dwellings are commodious and well built, but outbuildings 
are generally not substantial. Many of the barns and other farm 
buildings are below the standard for farm communities in the North- 
ern States. Most fences are adequate. According to census reports, 
there were 1,052 farms in Baker County in 1950, and in that year 862 
farms reported electricity, and 540 farms, telephones. 

The farming sections of the county are well supplied with trucks 
and tractors, and there are a number of combines. There were 812 
motortrucks on 666 farms in 1950, 862 tractors on 582 farms, and 822 
automobiles on 650 farms. 


AGRICULTURE 


Agriculture began in Sumpter Valley in 1863, or shortly after the 
discovery of gold in the Blue Mountains, and from there spread to 
Baker and other valleys. In early years farming was done in an 
intermittent way because gold mining was of first interest, Many 
divided their time between mining and farming. At first, agriculture 
centered around the grazing of livestock, but potatoes, vegetables, 
grains, and hardy fruits were soon planted to meet the growing 
demand for farm produce in the mining camps. 
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Agricultural development (4) was gradual for the first 20 years 
after settlement began. The range was stocked with cattle and sheep, 
irrigation ditches were dug, and the more accessible land was brought 
under cultivation. Much native grass was cut for hay. Many cattle 
and horses were driven from the area to replace Texas longhorns on 
the Montana and Wyoming range. Many finished beef cattle were 
driven to Winnemucca, Nev., for shipment to Omaha, Nebr., and a 
few were driven to Portland. Crops and farm produce were grown 
mostly for local consumption because adequate transportation to 
outside markets was lacking. 

After construction of the railroad in 1883, agricultural development 
was ute rapid. Farming now leads all other enterprises. Prac- 
tically all farming is on the lowlands, terraces, and fans of the five 
major valleys. A few small areas on the uplands in the vicinity of 
Sparta are dry-farmed, but for the most part the dry lands inter- 
vening between the valeee are used for grazing. Many cattle and 
sheep are grazed in the National forests during summer, but they 
are fed on the farms during winter. gel cg wheat grown in the 
area is shipped to outside markets, but other grains are nearly all 
used locally. 

CROPS 


The acreages of principal crops grown in Baker County in stated 
years are listed in table 2. The area surveyed does not have the same 
boundaries as Baker County, but the figures in table 2 are representa- 
tive because most of the land surveyed is in the major valleys in 
the northern part of the county, or that part best suited to agriculture. 


Taste 2.—Acreage v4 principal crops and number of bearing fruit 


trees in Baker County, Oreg., in stated years 
Crops 1919 1929 1939 1949 
Acres Acres Acres Acres 


Small grains threshed: 


Wheat 19, 885 | 17,445 | 10,097 | 21,837 
Barley ._-- 3 11, 653 
Oats_---- 1, 581 
RY6_ 2 naw eine sows ewes ee eeene se 26 
Corn, all purposes 225 
All hay.oc-2-4sc4osJ2scc-cecceesicnce 65, 930 
Alfalfa 23, 079 
Clover and timothy, alone or mixed_- 16, 211 | 13, 525 6, 020 13, 538 
Other cultivated grasses_...--.----- 3, 966 | 12, 005 1 i 
All other tame hay_.---_----------- 53, 665 Q) 7, 426 4,924 
Wild hay.) os cecs cece sceesooseee 16, 314 | 11, 391 | 20, 143 20, 798 
Small grains cut for hay.-...------- 6.227 | 5,374] 3, 858 3, 424 
Annual legumes cut for hay 265 158 () 167 
Potatoes 933 544 485 546 
Apple_-_.-- 32, 052 | 16,468 | 7, 069 4, 707 
Apricot__.-- t 503 1, 363 1, 007 
Cherry -_-_-- 3,905 | 2,179] 1.161 697 
PGA ccucscasececewsoecsuaees 18, 834 | 11, 764 | 13, 492 6, 431 
Pears ol oe eo odceedeusseesen 1,962 | 1, 136 75 1, 236 
Plum and prune____.---------- 5, 038 2,011 1, 222 866 


1 Not reported. 
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According to census reports, cropland in Baker County totaled 
151,076 acres in 1950, and of this, 65,9380 acres, or 48.6 percent, 
was in hay crops. A little less than 24 Nally was in wheat and other 
grains not cut for hay or silage, and the rest of the cropland was in 
other crops and pasture or idle. This distribution is representative 
of conditions prevailing many years and shows the importance of 
hay crops in Baker County. In the early days almost all the hay 
was native grasses; but alfalfa hay now leads in acreage, wild 
hay is second, and clover-and-timothy hay is third. The total acreage 
ut ay has decreased since 1919, the greatest drop being between 1919 
and 1929. 

Wheat is the leading small-grain crop, and barley is second. The 
acreage of oats has decreased steadily since 1919. Rye and corn oc- 
cupy a relatively small area. Between 1919 and 1949 the acreage in 
various grain crops has fluctuated, but the total in grains had remained 
fairly constant. : 

Although some wheat and a small acreage of other grains are 
grown by dry farming, most of the wheat and nearly all the other 
crops are produced under irrigation. The yields on dry-farmed land 
are less than half of those on irrigated land. The wheat is grown 
as a cash crop, but most other crops are fed locally to cattle and sheep. 
Small acreages of dry beans, mostly of the red Rancho variety, are 
grown. Recently flax and crested wheatgrass have been grown for 
seed on a small scale. 

Apples, peaches, other fruits, and berries are grown mostly for 
home use and local markets. Fruits do best on well-drained soils with 
a friable subsoil, and enbeuge land in the eastern part of the county 
is well suited, it is too far from shipping points to make large or- 
chards profitable. The figures given in table 2 are for all of Baker 
County. Many of the peaches and apricots reported in the table are 
seed along the Snake River, which is outside of the area surveyed. 

Tries are grown to only a limited extent. The harvest report for 
1949 listed 5 acres of strawberries. A few walnut and pecan trees 
were reported. 


LIVESTOCK AND LIVESTOCK PRODUCTS 


Stock raising and dairying are the types of farming most widely 
practiced in the Baker area. Feed crops thrive best in the area, and 
the valleys where these crops are grown are surrounded by areas of 
National forest and range land suitable for the summer grazing of 
many cattle and sheep. The number of livestock on the farms of 
Baker County is given in table 3 for stated years. 


16 SOIL SURVEY SERIES 1941, NO. 9 


Taste 3.—Number* of livestock and beehives on farms in Baker 
County, Oreg., in stated years 


Livestock 1920 1930 1940 1950 
Number Number 
, 804 70, 562 
59, 229 61, 052 
7, 971 4, 656 
81 124 


1 For 1940, numbers of cattle, horses, and mules were over 3 months old on Apr. 
1; swine, chickens, and other poultry over 4 months old on Apr. 1; and sheep over 6 
months old on Apr. 1. For other years, number of livestock of all ages. 

2 Not reported. 

§ Turkeys raised. 


Cattle lead all other livestock in importance and number; both 
dairy and beef types are raised. Practically all the feed for cattle 
is produced in the county. Almost all the dairy cattle are in the 
irrigated valleys. Jersey, Holstein-Friesian, and Guernsey are the 
main dairy breeds. In 1950, 5,706 milk cows were reported, and in the 

ear preceding 4,339,690 pounds of whole milk and 739,267 pounds of 
Duttertat were sold. Considerable quantities of butter and ice cream 
are sold locally, and the rest is shipped to outside markets to the east 
and west. 

The beef cattle are grazed primarily on dry bunchgrass and sage- 
brush range and in the National forests, but some ood} herds of well- 
bred beef stock are pastured on irrigated land in the valleys. The 
Hereford is the leading beef breed. Most of the beef cattle are mar- 
keted at stockyards to the east. 

Sheep are grazed on dry range and to a lesser extent in the National 
forests. They are pastured or fed in the valleys in winter. Most 
of the feed is produced within the county. Mountain-mahogany and 
other shrubs on the range supply some winter browse. For the lamb 
crops, ewes—principally of mixed Merino and Rambouillet breeds— 
are crossed with Hampshire or other mutton-type rams. The number 
of sheep on farms has decreased greatly since 1920. In 1949, 278,409 
pounds of wool was shorn and 31,169 sheep and lambs were sold alive. 

The number of swine on farms has fluctuated in the 1920-50 period, 
but there has been no great change. Chickens and other poultry are 
raised but not on a large scale. 

Both draft and saddle horses are raised, many of the saddle horses 
for market. In the early days native strains were crossed with Ken- 
tucky saddlers, more recently they have been crossed with English 
Thoroughbred stallions. The result is an excellent type of saddle 
horse. The work stock is of high quality and the sup ie is adequate. 
The draft horses are mostly locally raised grade Percherons and 
Belgians. 


BAKER AREA, OREGON 17 


TYPES AND SIZES OF FARMS 


Census releases for 1950 classify the farms of Baker County as 
follows: 402 livestock, 131 dairy, 180 general, 91 field crop other than 
vegetables and fruit-and-nut farms, 22 poultry, and 6 fruit-and-nut. 
A total of 220 farms were listed as miscellaneous and unclassified. 
From these figures it is evident that beef raising, dairying, and general 
farming are the leading types of farm enterprise. 

The early settlers depended largely on open range for pasture, but 
ranchers have acquired more and more of the public domain for 
grazing. According to census releases for 1950, the farms of the 
area range from less than 10 to 1,000 acres or more in size. The 
average size of all farms was 878.1 acres in 1950, as compared to 631.8 
acres in 1940. The increase in average size of farms was accompanied 
by a decrease in number of farms. There were 208 fewer farms in 
1350 than in 1940. 

In 1950, there were 75 farms of less than 10 acres, and 208 farms 
of 1,000 acres or more. In that year there were 158 farms 10 to 49 
acres in size; 128 farms, 50 to 99 acres; 151 farms, 100 to 179 acres; 
76 farms, 180 to 259 acres; 185 farms, 260 to 499 acres; and 126 farms, 
500 to 999 acres. 


LAND USE 


Approximately 923,733 acres, or 46.8 percent, of Baker County 
was in farms in 1950. Of the total area in farms, 151,076 acres, or 
16.4 percent, was used as cropland; and 776,093, acres, or 77 percent, 
as pasture. Woodland not pastured and all other land in farms 
totaled 6.6 percent. A total of 104,000 acres of cropland was harvested 
in 1949, 28,068 acres was pastured, and 19,008 acres was not harvested 
or pastured. 


FARM TENURE 


Census reports for 1950 list 66.5 percent of the farms of Baker 
County as operated by full owners, 19.6 percent by part owners, 13.7 
percent by tenants, and 0.2 percent by managers. 

Share rental is the most common system of tenancy. The renter 
receives one-half of the hay and two-thirds of the grain. He furnishes 
the seed and all the labor, power, and machinery, and pays two-thirds 
of the cost for twine and threshing. Cash renters pay on an acrea) 
basis, and the rental varies according to the quality of the land and the 
seniority of the water right. 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of examining, classifying, and mapping soils 
in the field and recording their characteristics, particularly in refer- 
ence to the growth of various crops, grasses, and trees. 

The soils and the underlying materials are examined systematically 
in many locations. Test pits are dug, borings are made, and exposures, 
such as those in road or railroad cuts, gullies, ditches, pits, and other 
excavations are studied. Each excavation exposes a series of distinct 
soil layers, or horizons, called collectively the soil profile. Each hori- 
zon of the soil, as well as the parent material beneath the soil, is 

996224—t3——2 
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studied in detail, and the color, structure, porosity, consistence, tex- 
ture, and content of organic matter, roots, gravel, and stone are noted. 
The reaction of the soil and its content of lime, or calcium carbonate, 
and soluble salts are determined by simple tests. The drainage, both 
internal and external, and other external features, such as stoniness 
and the relief or lay of the land, are taken into consideration, and the 
interrelation of the soil and vegetation is studied. 

The soils are classified according to their characteristics, both in- 
ternal and external, special emphasis being given to the features 
influencing their adaptation for crop plants, grasses, and trees. On 
the basis of these characteristics, soils are grouped into classification 
units, the principal three of which are (1) series, os type, and (3) 
phase. Some areas of land, such as Riverwash and Placer diggings, 
that have no true soil, are called (4) miscellaneous land types. 

The series is composed of soils having the same genetic horizons, 
which are similar in important characteristics and arrangement in 
the soil profile and are developed from a particular type of parent 
material. Thus the series is made up of soils having essentially the 
same color, structure, and other important internal characteristics, the 
same natural drainage conditions, and the same range in relief. The 
texture of the upper part of the soil, including that commonly plowed, 
may differ within a series. The soil series are given names ae laces 
or geographic features near which they were first found. Baker, 
Ruckles, and Baldock are names of important soil series in this area, 

Within a soil series are one or more soil types, defined according to 
the texture of the upper part of the soil. Thus, the class name of the 
soil texture, such as sand, Joamy sand, sandy loam, loam, silt loam, 
clay loam, silty clay loam, or clay, is added to the series name to give 
the complete name of the soil type. For example, Baldock silt loam 
and Baldock loam are soil types within the Baldock series. Except 
for the texture of the surface soil, these soil types have approximately 
the same internal and external characteristics. 

Phases of a soil type are subdivisions of the type differing in some 
characteristics other than that of the soil profile, that may have an 
important practical significance. Differences in relief, stoniness, 
degree of accelerated erosion, and depth to loose gravel frequently 
cause soil types to be separated into phases. For example, within 
the normal range of relief for a soil type, certain parts may have 
slopes gentle enough to permit the use of machinery and the growth 
of cultivated crops and other pia may not. In such an instance the 
more sloping hag of the soil type may be shown on the map as a 
sloping or hilly phase, as, for example, Baker silt loam, hilly phase. 
Similarly, soils faving differences in degree of accelerated erosion 
may be separated into phases. 

dome of the terms mentioned in this report are in common use and 
need no explanation. Others have special meaning in soil science, 

For example, ¢exture refers to the relative quantities of clay, silt, 
and various size classes of sand and coarser particles making up the 
soil mass. Light- or coarse-textured soils contain much of the coarser 
separates (sand), and heavy- or fine-textured soils contain much clay. 
Structure refers to the natural arrangement of the soil material into 
aggregates, structural particles, or masses. Consistence refers to such 
conditions as hardness, friability, plasticity, stickiness, and cementa- 


BAKER AREA, OREGON 19 


tion. Permeability and perviousness connote the ease with which 
water, air, and roots penetrate the soil. 

Surface soil ordinarily refers to the surface layer (or upper 2 or 
3 layers), which in this area usually ranges from 5 to 15 inches in 
thickness and contains the maximum accumulation of organic matter. 
Ordinarily, it is more granular or crumblike than the subsoil. The 
layer just below the surface soil, which generally is more clayey, 
stronger in color, more Bley or prismatic, and of lower organic- 
matter content, is called the subsod. In this area, its thickness ranges 
from 10 to 30 inches. The substratum is beneath the subsoil. 

Simple chemical tests show the reaction of the soil or how alkaline 
or acid it may be." The presence or absence of lime (free calcium 
carbonate) is detected by the application of unheated dilute hydro- 
chloric acid. Calcareous soils are those containing sufficient free 
calcium carbonate (often with magnesium carbonate) to fizz, bubble, 
ov effervesce visibly to the naked eye when the unheated dilute hydro- 
chloric acid is applied, whereas noncalcareous soils do not contain 
enough free calcium carbonate to be detected by this treatment. A 
soi] may contain an abundance of available calcium in other forms 
and not be calcareous in the forgoing sense. The term “lime” refers 
to free calcium carbonate and not to calcium in other forms. 

A saline soil is one containing soluble salts in such quantities and 
so distributed in the profile that they interfere with most crop plants, 
The total content of readily soluble salts is estimated by the use of the 
electrolytic bridge. The salts may be neutral or strongly alkaline in 
reaction, An adkali soil is one having so high a degree of alkalinity, 
exchangable sodium content, or both, as to interfere with most crop 

lants. Alkali soils usually have a pH of 8.5 or higher. Soils may 
e both saline and strongly alkaline. 

The soil surveyor makes a map of the county or area, showing the 
location of each of the soil types, phases, and miscellaneous land ty 
in relation to roads, houses, streams, lakes, section lines, and other 
local cultural and natural features of the landscape. 


SOILS OF THE BAKER AREA 


Soils are developed by soil-forming forces acting on the parent 
material. The major forces are climate, vegetation, and associated 
biologic activity. The time during which these forces have acted on 
the parent material is an important factor. 

e predominant soils of the Baker area have developed under a 
cover of grass and sagebrush in a semiarid temperate climate. At the 
moister higher altitudes the soils have formed under a cover of pon- 
derosa pine and other trees that have influenced their development. 


* The reaction of the soil ia its degree of acidity or alkalinity expressed mathe- 
matically as the pH value (10). A pH value of 7 indicates precise neutrality ; 
higher values, alkalinity; and lower values, acidity. Indicator solutions are 
used to determine the reactions of the soil. Terms that refer to reaction and 
are commonly used in this report are as follows: 


pH pH 
Extremely acid__-.._. Below 4.5 Neutral s222s--5.0525-s25-5<- 6. 6-7. 3 
Very strongly acid___.--_____ 4.5-5.0 Mildly alkaline-.........____ T7478 
Strongly acid.--__-___--__-_. 5.1-5.5 Moderately alkaline_...._.____ 7.9-8.4 
Medium acid___--__--_---_____ 5.6-8.0 Strongly alkaline___-.--... 8. 5-9.0 
Slightly acid__--.__-_-.______ 6.1-6.5 Very strongly alkaline__ 9.1 or higher 
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Other soils have developed in Pine and Sumpter Valleys under a 
Ses precipitation and a vegetation of mixed grass, trees, and 
shrubs. 

The parent materials of the soils in the valley floors and high 
benches are largely stream and lake deposits derived from a variety 
of rocks. The bordering hilly areas and some of the benches are 
underlain by a variety of rocks, including basalt, andesite, rhyolite, 
granite, argillite, greenstone, and others. 

Soils formed from recently deposited material on the valley floors 
have little soil development and penerally have a friable subsoil that 
is permeable to moisture and easily penetrated by plant roots. Soils 
developed from somewhat older material, as on lower terraces, ordi- 
narily have a moderate development, a somewhat compact upper sub- 
soil, and a concentration of lime in the lower subsoil in semiarid areas. 
Soils developed from old material, as on the high terraces and smooth 
areas underlain by bedrock, have a strongly developed profile and a 
very compact, very slowly permeable Bibpil 

The well-drained soils in Baker, Eagle, and Lower Powder Valleys, 
generally have a grayish-brown, light brownish-gray, or pale-brown 
surface soil; a brown heavy (or finetextuved) upper subsoil of 
yellowish or reddish cast; and a compact calcareous lower subsoil 
that rests on the parent material. The surface soils are grayish- 
brown when dry but are dark grayish-brown when moist. Soils with 
deficient drainage are dark where relatively free of excess soluble salts 
or of alkali. Most areas with deficient drainage, however, are affected 
by an excess of soluble salts or alkali and have a light grayish-brown 
surface soil and a compact eae calcareous similar colored subsoil. 
Soils in timbered areas have a lighter colored surface soil covered with 
dark organic material, and a brown, yellowish-brown, or reddish- 
brown subsoil. 

Except where the parent material consists of recent coarse alluvium, 
the soils in Pine and Sumter Valleys have a somewhat darker brown 
surface soil and a finer textured upper subsoil than soils in the other 
valleys. These soils are noncalareous and free of alkali. 

In the Baker area the texture of the soil is closely related to the 
parent material. Loams and silt loams are common where the parent 
material is from mixed granite, lava, and metamorphic rocks, as in 
much of Baker, Sumpter, and Lower Powder Valleys. Rather coarse 
loams, gravelly loams, and stony loams predominate where the soil 
was developed from granitic materials, as in the northwestern part 
of Baker Valley, the north-central part of Pine Valley, and in Eagle 
Valley. Clay loams predominate where the parent material is weath- 
ered basalt, as on the outer borders of Eagle and Pine Valleys. Loam 
soils are common in areas underlain by greenstone, as in the belt north 
of Lower Powder Valley. Soils developed from argillite are mostly 
loams where developed under a cover of timber, and gritty clay loams 
where the vegetation is sagebrush and grass. 

Except in Eagle Valley, soil erosion has not been a serious problem 
on cultivated land, for most of the irrigated tracts are fairly smooth. 
In Eagle Valley much strongly sloping land is irrigated because water 
is abundant. As a consequence, considerable sheet erosion and some 
gully erosion have occurred. The hilly range lands have nearly all 
suffered some erosion resulting from prolonged overgrazing. 
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SOIL SERIES AND THEIR RELATIONS 


The soil series of the Baker area are ean in three main group 
principally on the basis of physiography, as follows: fa oils 0: 
uplands; (2) soils of older terraces, alluvial fans, and lake basins; 
and (8) soils of bottom lands and recent alluvial fans. The soil series 
of each of these three groups are divided ino several subgroups on the 
basis of their content of lime, color, texture, consistence, natural 
vegetation, and drainage. 


SOILS OF UPLANDS 


The soils of the uplands cover large areas but are of low produc- 
tivity. Common features of these soils are a more or less stony surface 
soil and a bedrock substratum at rather shallow depths. These soils 
naturally fall into three subgroups according to their natural 
vegetation and color of surface soil. 


LIGHT-COLORED 80IL8 FORMED UNDER GRASS AND SAGEBRUSH 


The light-colored upland soils formed under grass and sagebrush 
are merbers of the Durkee, Glasgow, Lookout, North Powder, and 
Ruckles series. They have light brownish-gray, pale-brown, or 
grayish-brown surface soils and more or less calcareous subsoils. The 
soils have developed under an annual precipitation ranging from 9 
to 14 inches. Grazing is the principal use. 

The Ruckles and Lookout soils formed over basalt or other lava 
rock; the North Powder, over biotite-quartz diorite; the Glasgow, 
over volcanic tuff or diatomite; and the Durkee, over argillite. The 
Lookout soils have a caliche, or lime, hardpan, but the others do not. 


DARK-OOLORED SOILS FORMED UNDER GRASS, SAGEBRUSH, OR SHEUBS 


The dark-colored upland soils formed under grass, sagebrush, or 
shrubs—those of the Brownlee, Clover Creek, Gem, Keating, Mehl- 
horn, and Turnbow series—have dark grayish-brown, dark-gray, 
grayish-brown, or slightly dark-brown surface soils. In general the 
soils of this subgroup have developed under a somewhat higher rain- 
fall than the light-colored soils of the previous subgroup, and their 
surface soils are more granular and contain more organic matter, 
The annual precipitation ranges from 12 to 25 inches. 

Only the Clover Creek and Gem soils have a calcareous lower sub- 
soil. The lack of lime in the bedrock may partly account for the 
lack of a layer of carbonate accumulation in the subsoils of some of 
the other soils. The Brownlee soils have formed over albite granite, 
the Clover Creek soils over hard limestone, the Keating soils over 
greenstone, and the Turnbow soils over serpentine bedrock. The Gem 
and Mehlhorn soils have formed over basalt and other volcanic rocks. 
The Gem soils have a layer of lime accumulation in their lower sub- 
soil; the Mehlhorn soils have a noncalcareous subsoil. The soils of 
this subgroup are used principally for grazing. 


SOILS FORMED UNDER OONTFEROUS FOREST 


The upland soils formed under coniferous forest are members of 
the Moscow, Kilmerque, Rouen, and Underwood series. They are 
noncalcareous and somewhat acid. In general they have developed 
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under higher rainfall than soils of the two preceding subgroups of 
upland soils. The annual precipitation is 18 to 45 inches. The 

oscow soils formed over albite granite; the Kilmerque, over biotite- 
quartz diorite ; the Underwood, over basalt or andesite; and the Rouen, 
over argillite. 


SOILS OF OLDER TERRACES, ALLUVIAL FANS, AND LAKE BASINS 


The soils of older terraces, alluvial fans, and lake basins occur on 
high, medium, or moderately low terraces, alluvial fans, or old lake 
basins. They have formed from water-laid materials (principally 
older alluvium and lake-laid deposits) derived from a variety of 
sources. Except for some of the Halfway soils, which are imperfectly 
to moderately well drained, they are adequately drained for the com- 
mon crops. This group is subdivided into nine subgroups on the basis 
of profile development, the texture and consistence of the subsoil, 
the color of the surface soils, and the natural vegetation. 


LIGHT-COLORED SOILS WITH HARDPAN, FORMED UNDER SAGEBRUSH AND GRASS 


The light-colored soils with hardpan, formed under a cover of 
sagebrush and grass, are members of the Barnard and Virtue series. 
They are old, have a hardpan in the subsoil that is very slowly perme- 
able or impermeable to water and roots, and have formed on stratified 
unconsolidated alluvium or weakly consolidated deposits. The annual 
precipitation ranges from 9 to 13 inches. The Virtue soils overlie 
unconsolidated old mixed alluvium; the Barnard, semiconsolidated 
gravel, clay, tuff, diatomite, and basalt. The soils of the subgroup 
are used for grazing or irrigated hay and grains. 


DARK-COLORED SOILS WITH HARDPAN, FORMED UNDER GEASS AND SAGEBRUSH 


The dark-colored soils with hardpan, formed under grass and sage- 
brush, are of the Bulger and Salisbury series. The surface soil is 
somewhat dark-colored and the hardpan occurs in the subsoil. These 
soils receive an average annual precipitation of 12 to 15 inches. They 
occur on terraces or old alluvial fans and are noncalcareous or only 
slightly calcareous in their lower subsoils. The Bulger soil is derived 
mostly from old granitic and quartzitic alluvium, whereas the Salis- 
bury soils are derived chiefly from old mixed coarse alluvium composed 
mainly of argillite mixed with basaltic and granitic materials, 


LIGHT-OOLORED SOILS WITH FINE-TEXTURED SUBSOIL, FORMED UNDER SAGFBRUSH 
AND GRASS 


The light-colored soils with fine-textured subsoil, formed under sage- 
brush and grass, are members of the Baker and Hutchinson series. 
They have a fine-textured slowly or very slowly permeable subsoil over 
stratified older alluvium and occur on terraces and old alluvial fans. 
They receive an annual precipitation of 9 to 14 inches. The Baker 
soils have a calcareous lower subsoil, whereas the Hutchinson soils are 
noncalcareous in most places and are derived to a greater extent 
from granitic materials. The soils of this subgroup are used for 
irrigated hay and grains, dry-farmed grains, and grazing. 
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DABE-COLORED SOILS WITH FINE-TEXTURED SUBSOIL, FORMED UNDER GRASS AND 
BAGEBRUSHE 


The dark-colored soils with fine-textured subsoil, formed under 
Tass and sagebrush, are those of the Hibbard and Ladd series. The 
e- or moderately fine-textured subsoil is very slowly to moderately 
permeable and lies over stratified old alluvium. These soils occur 
on terraces and old alluvial fans. The annual precipitation is 18 to 
16 inches. 

The Hibbard soils have a calcareous lower subsoil and are derived 
from old mixed alluvium, mostly argillitic and quartzitic in origin. 
The Ladd soils are noncalcareous in most places and are derived 
largely from old granitic or dioritic alluvium. The soils of this sub- 
group are used for dry-farmed grains, irrigated alfalfa and grains, 
and grazing. 


LIGHT-COLORED SOILS WITH FINE-TEXTURED SUBSOIL, FORMED UNDER GRASS, BITTER 
BRUSH, AND A FEW TREES 


The light-colored soils with fine-textured subsoil, formed under 
grass, bitterbrush, and a few trees, are members of the Applegate 
series, They have a relatively light-colored or brown surface soil 
pie a noncalcareous subsoil. They occur on terraces and old alluvial 

‘ans. 


DARK-COLORED SOILS WITH FINE-TEXTURED SUBSOIL, FORMED UNDER GRASS AND 
A FEW TREES 


The dark-colored soils with fine-textured subsoil, formed under a 
vegetative cover composed of grass and a few trees, are those of the 
Halfway series. The fine- or moderately fine-textured subsoil lies 
over stratified old alluvium and occurs on terraces and old alluvial 
fans. The annual precipitation ranges from 17 to 25 inches. Drain- 
age is imperfect to moderately good, and the soils are used mostly 
for irrigated hay and grains cat pasture. 


LIGHT-COLORED SOILS WITH MODERATELY FINE-TEXTURED SUBSOIL, FORMED UNDER 
PINES 


The light-colored soils with moderately fine-textured subsoil, 
formed under pines, are members of the McEwen series. They have 
a brown, pale-brown, or grayish-brown acid surface soil under a thin 
layer of forest litter. The subsoil is noncalcareous. The McEwen 
soils occur on terraces and low alluvial fans. 


DAERE-COLORED SOILS WITH MEDIUM-TEXTURED SUBSOIL, FORMED UNDER GRASS, BHRUBA, 
AND A FEW TREES 


The dark-colored soils with a medium textured moderately or rap- 
idly permeable noncalcareous subsoil, developed under a cover of grass, 
shrubs, and a few trees, are members of the Langrell series. They 
formed under an annual precipitation of 17 to 25 inches and are 
used for irrigated hay and grains and pasture. 


LIGHT-COLORED SOILS WITH COARSE-TEXTURED SUBSOIL, FORMED UNDER PINES 


_The light-colored soils with coarse-textured subsoil, formed under 
pines, are members of the Springdale series. They have a rapidly 
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or very rapidly permeable noncalcareous subsoil and occur on terraces 
and alluvial fans. The annual precipitation is 12 to 20 inches. Soils 
of the Springdale series are used for irrigated alfalfa and grains, 
grazing, and forestry. 


SOILS OF BOTTOM LANDS AND RECENT ALLUVIAL FANS 


Soils of the bottom lands and recent alluvial fans occur on valley 
fioors. They may occur on stream bottom lands, low alluvial fans, or 
very low terraces. They are forming in recent alluvial materials 
of diverse origin. The soils of this group are placed in four sub- 
groups on the basis of color of surface soil, drainage, and natural 
vegetation. 


LIGHT-OOLORED WELL-DBAINED SOILS FOBMED UNDER GRASS AND SAGEBRUSH 


The light-colored well-drained soils formed under grass and sage- 
brush are members of the Onyx and Powder series. They are well 
drained to moderately well drained, occur on valley floors, and are 
used for irrigated alialfa and grains and grazing. 


LIGHT-OOLORED IMPERFEOTLY OR POORLY DRAINED SOILS FORMED UNDER GRASS AND 
SHRUBS (SLIGHTLY AFFECTED BY ALKALI) 


The light-colored imperfectly or poorly drained soils slightly 
affected by alkali and having a natural vegetation of grass and shrubs 
are members of the Baldock, Balm, and Gooch series. They have a 
calcareous surface soil and subsoil, and a slight excess of soluble salts 
may be present. The soils are forming in stratified water-laid ma- 
terials on valley floors. The annual precipitation is 9 to 18 inches. 
The Baldock subsoil is medium-textured; the Gooch, fine-textured ; 
and the Balm, coarse-textured. The soils of this subgroup are used 
for irrigated hay and grains or for grazing. 


LIGHT-COLORED IMPERFECTLY OR POORLY DRAINED SOILS FORMED UNDER SALTGRASS 
AND GREASEWOOD OR SAGEBRUSH (STRONGLY AFFECTED BY ALKALI) 


The light-colored imperfectly or poorly drained soils strongly af- 
fected by alkali and developed under saltgrass and greasewood or 
aueebirich are members of the Haines, Stanfield, Umapine, and Lun 
series. These soils occur on valley floors, have a calcareous subsoil, 
and formed under salt-loving or alkali-tolerant grasses and some 
shrubs. The annual precipitation is 9 to 18 inches. The Stanfield 
soil has a lime hardpan; the Lun and Umapine have a weakly or 
feebly developed hardpan. The Lun has fine-textured upper subsoil. 
The Haines are vay light-colored soils with volcanic ash in the lower 
part of their profile. 


DABK-COLORED IMPERFECTLY OR POORLY DRAINED SOILS FORMED UNDEEB GEASS AND A 
FEW SHRUBS OR TREES 


The dark-colored imperfectly or poorly drained soils formed under 
grass and a few shrubs or trees are those of the Catherine, Hershal, 
and Wingville series. They have dark or madera dark surface 
soils and permeable subsoils and were formed on valley floors from 
mixed alluvial materials. The annual precipitation is 10 to 30 inches. 
The Catherine and Hershal soils are noncalcareous; the Wingville, 
calcareous. The Hershal soils are not so dark and are more poorly 
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drained than the others of this subgroup. All the soils of the sub- 
group are used for hay and grains under irrigation. 


SOIL DESCRIPTIONS 


The soil series, types, and phases * occurring in the Baker area are 
described in detail in the following pages and their agriculture is 
discussed. Their location and distribution are shown on the accom- 
panying soil map, and their acreage and proportionate extent are 
given in table 4. The soil types and phases are identified by the same 
symbols as those on the map. 


Tanz 4.—Appromimate acreage and proportionate extent of the soile 
. mapped in the Baker area, Oreg. 


Soil Acres Soil 


Applegate clay loam..._} 1, 835) 0.3 
Maily hase_.---- 1 
Baker silt loam. - 

Coarse-textured sub- 


soil phase 3 
Eroded hilly phase 2 
Eroded phase. 7 
Hilly phase. ot 
Level phase. 2 
Sloping phase _--_ 
Baldock loam. .__..--- .3 
ravelly subsoil 1 
phase. -____.---.. 1 
Baldock silt loam 1 1 
Balm loam.__._.___... ; .8 x 
Balm gravelly sandy| | || _ + Eroded phase____.-- 1 
Joam...-.......-... 1,518) .3 Eroded steep phase. . ty 
Barnard clay loam_-._. 1,744 .3 Hilly phase _-.--..- ol 
Eroded hilly phase__. 512) 1 Steep phase._-....-- @) 
Eroded phase. -..--- 229] (!) Glasgow stony soils. _-- 2 
Hilly phase_____.___ 1,100) =. 2 || Gooch silt loam.._..-- 3,020, .6 
Brownlee loam____..-- 408} .1 || Gooch silty clay loam__| 2,200; .4 
Eroded phase_-__-_..- 12, 370} 2.4 Alkali phase_.....-. 2,061; .4 
Eroded shallow phase-| 7,502) 1.4 || Gravel pits.........-- Q) 
Eroded steep phase__} 6,008) 1.1 || Haines silt loam___.._- 7, 48) 15 
Shallow phase._.._._ 162) (4) Halfway clay.......... 1,274, .2 
Bulger silt loam. __-___. 942) .2 || Halfway clay loam___-_- 3,053; .6 
Catherine loam_______. 3,035] .6 || Halfway silt loam....._ 1,134) .2 
Catherine silt loam ____ 887, .2 || Hershal silt loam_..._- 1,090, .2 
Catherine silty clay Gravelly subsoil 
loam___-.-.----.. 497; 38 phase-----------_ 1,370, .3 
Gravelly subsoil Hibbard clay_-__...--- , 26, 7 
phase__.-___.--.- 210) Eroded moderately 
Overwash phase.____ 2,444, .5 steep phase___._.. 107, 
Clover Creek loam_.._- 22) (@) Eroded phase... _._. 980 2 
Clover Creek stony Moderately steep 
lOAM 2 2.2 o scene 270; «1 phase. ...---...-- 326 1 


See footnote at end of table. 


* Where two or more soils of a type are mapped, one of them without a phase 
designation, that one having no designation may be referred to as the normal 
phase of the type. 
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Taste 4.—A pprowimate acreage and proportionate extent of the soils 


mapped in the Baker area, Oreg.—Continued 


Soil 


Hibbard clay loam_---- 
Eroded phase. .----- 
Hibbard ailt loam____-_ 
Eroded phase__--..- 
Hilly phase 
Hibbard stony clay ---- 
Eroded moderately 
steep phase_.____- 
Eroded phase 
Eroded steep phase - - 
Moderately ateep 
phase.-...=2-<3.-< 


Shallow phase... -.-- 
Keating loam 
Deep phase___--.-.-- 
Eroded hilly phase_-_ 
Eroded steep phase. - 
Gently sloping phase_ 
Hilly phase. ..------ 
Keating stony loam__._ 
Eroded phase 
Eroded steep phase _ - 
Gently sloping phase_ 
Sloping phase- ---__- 
Steep phase_--.. 
Kilmerque loam 
Hilly phase _ . 
Kilmerque sandy To 
Eroded steep phase. 
Hilly phase__...-._- 
Ladd loam__._-------- 
Alluvial-fan phase - - - 
Deep phase. _.-_---- 
Hilly phase 
Langrell gravelly loam - 
Langrell loam..------- 
Lookout clav loam_-___- 
Eroded hilly phase-.- 
Eroded phase. -.--.- 
Hilly phase 
Heokout stony clay 


Eroded hilly phase-__ 
Eroded phase__.._.-- 
Hilly phase 
Lun silt loam __-__-- 


Deep phase_.-.--.-- 


BD 
Overwash phase __--- 
Mehlhorn clay loam_... 
Hilly phase. ._._.--- 


Acres 


Per- 
cent 


BORO eee 


oS 
pod 


be 
Da. age a 


OPO HE IOWR NEN ROC Re eI WOON OR OH 


Neco 


a 


See footnote at end of table. 
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Soil 


ae stony clay 
Troded hilly phase... 
Eroded phase __ ._-__ 
Eroded shallow phase 
Eroded steep phase _ _ 
Hilly phase_-__..-.- 

Moscow loam_-_._----- 
Eroded phase 
Eroded steep phase. . 
Steep phase__...---- 

Muck 


North Powder loam.---_ 
Eroded hilly phase_-. 
Eroded phase_____.-- 
Eroded shallow phase. 

Onyx silt loam_.-.-.-- 
Alluvial-fan phase -._ 
eee alluvial-fan 


phase____-.-.---- 
Placer diggings. --_ 
Powder silt loam____.-. 
Riverwash_-_--------- 
Rouen stony loam. -__-_. 
Steep phase__------- 
Rough broken and 
stony land__.-.----- 
Ruckles loam 
Deep phase... - 
Eroded hilly pha: 
Eroded phase --.---- 
Eroded steep phase - - 
Hilly phase 
Steep phase_..------ 
Ruckles stony loam, 
eroded steep phase-__ 
Salisbury gravelly loam_ 
Salisbury stony loam__- 
Springdale fine sandy 
i 


Springdale 
sandy loam 
aes stony sandy 


gravelly 


Spainpdaie very fine 
sandy loam 
Stanfield silt loam 
Turnbow stony clay..-- 
Eroded phase 
Umapine silt loam _---- 
Underwood loam 
Steep phase....__.-- 


Acres 


ary 
= 


a 
were 


ra 
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Tapie 4.—A pprowimate acreage and proportionate extent of the soils 
mapped in the Baker area, Oreg.—Continued 


F Per- . 

Soil Acres | cent Soil 
Underwood stony loam. 350 1 || Virtue silt loam—Con. 
Virtue cobbly loam --- 985 2 Moderately steep 

Eroded moderately phase___-.-..---- 
steep phase _____-- 1, 831 .3 Sloping phase _-.---- 
Eroded phase -___---- 2,012) .4 || Wingville silt loam-_-.- 
Virtue silt loam__...-- 11, 534} 2.2 Porous subsoil phase_ 
Deep phase _______-- 5,509; 1.0 || Wingville silty clay 
Eroded moderately loam. ....-.----< 
ei phase____... 499; .1 Gravelly subsoil 
Eroded phase _ __-_-- 10, 800; 2.1 phase__..-------- 
Eroded sloping phase_ 119) (Q) 
Level phase.______-- 416 1 Total =. 3cc-455 524, 800}100. 0 


1 Less than 0.1 percent, 


APPLEGATE SERIES 


Soils of the Applegate series occur on nearly level to gently sloping 
well-drained Arner fans and terraces under a cover of grass an 
scattered aspen, ponderosa pine, and other trees and shrubs in an 
area having an annual precipitation of 17 to 25 inches. The parent 
material is old mixed alluvium derived from basaltic, granitic, and 
some metamorphic rock materials or soils formed thereon. These 
soils resemble the associated Mehlhorn soils but overlie unconsoli- 
dated transported materia] rather than bedrock and have a heavier 
textured, tougher, and more compact subsoil. Applegate soils some- 
what resemble the McEwen but are darker and typically were origi- 
nally grass-covered rather than timbered. They have a heavier 
tered more strongly developed subsoil than the associated Langrell 
soils. 


Applegate clay loam (2-15% slopes) (A4).—This soil is associated 
with the Mehlhorn and Langrell soils just below the pine forests. 
The dominant range in slope is from 3 to 7 percent. There has been 
little erosion in most places. The soil does not contain free lime or 
excess soluble salts. ‘The surface soil is slightly acid to neutral; the 
subsoil, slightly acid; and the lower layers, neutral. The water- 
holding capacity is good. The subsoil is slowly permeable to water. 
Some roots penetrate the compact layers of the profile. The natural 
vegetation is mainly grass and scattered aspen, haw, ponderosa pine, 
= nee shrubs and trees. There is some bitterbrush but no sage- 

rush. 

Profile description—The upper part of the surface soil consists 
of about 8 inches of brown to dark brown or slightly dark reddish- 
brown clay loam containing a few pebbles and cobblestones and a 
moderate quantity of organic matter. The material—dark reddish 
brown or dark brown when moist—breaks into irregular nut- or pea- 
sized aggregates easily crumbled when dry but sticky when wet, is 


28 SOIL SURVEY SERIES 1941, NO. 9 


layer grades between 8 to 18 inches inte brown or slightly reddish- 
brown heavy clay loam containing some rounded gravel and cobble- 
stones. This heavy clay loam is hard when dry and breaks into 
rey shaped aggregates when disturbed. 

The subsoil, between the depths of about 18 and 40 inches, is reddish- 
brown tough compact clay in which many rounded cobblestones and 

ebbles are imbedded. There are many yellowish-brown streaks from 
lecayed rock and a large number of fine holes or old root channels. 
The layer is difficult to penetrate. The lower subsoil, between depths 
of 40 to 60 inches, is light yellowish-brown somewhat compact Hed 
avelly loam containing many rounded cobblestones. The materia’ 
is sandier and more permeable as depth increases. 

Below about 60 inches is the substratun—light yellowish-brown 
coarse gravelly and cobbly alluvium with interstratified layers of fine 
material. The pebbles and cobblestones are mostly basaltic and 
granitic, and many of them are strongly weathered, partly disinte- 
grated, and rather soft. 

Included with this soil is an area southwest of Pine where the 
surface soil is too stony to cultivate. 

Use and management.—About 80 po of Applegate clay loam 
is cultivated under irrigation, mostly for hay a grain. edaure 
of fairly abundant irrigation water, little dry-farming is done. Un- 
cleared areas produce good grazing. The soil is fairly productive. 


Applegate clay loam, hilly phase (15-30% slopes) (Az).—This 
phase differs from Applegate clay loam chiefly in Bene steeper 
relief. In most other features it is similar to Rpniegste clay loam, 
but in many places it is somewhat more variable, heavier textured, 
more sticky, and higher in content of stones and gravel in the surface 
soil. This phase occurs on the more sloping parts of terraces and on 
slopes below the tops of high benches, 

se and management.—This hilly phase is not cultivated but a 
small acreage has been irrigated to increase its grazing value. It 
provides good grazing under range conditions. Some accelerated 
soil erosion has occurred following overgrazing, 


BAKER SERIES 


Soils of the Baker series are among the most extensive in the area. 
The larger tracts are in Baker Valley, and smaller bodies are in the area 
to the east. The soils are well drained and have developed in old 
alluvial and lake-laid materials under a cover of grass and big sage- 
brush in a semiarid climate having an annual precipitation of 9 to 14 
inches. Usually the ground freezes during winter. Below an average 
depth of 60 inches the materials are irregularly stratified layers of 
coarse and fine alluvium. The parent materials are of mixed origin 
and are derived from basalt, argillite, granite, gabbro, metagabbro, 
rhyolite, quartzite, and other metamorphic and igneous rock and soils 
formed thereon. In places the upper few inches of the soil may be 
derived from loess. The Baker soils differ from the associated Virtue 
soils in having a less strongly developed and more permeable subsoil 
and lack the lime hardpan typical of the Virtue soils. 

Baker silt loam (2-7% slopes) (Ba).—This is one of the more im- 


portant soils of the area because of its large aggregate acreage, great 
proportion under cultivation, favorable relief and location for irriga- 
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tion, and moderate to high productivity. It occurs principally on 
well-drained alluvial fans and terraces, slightly dissected by natural 
stream erosion, and less commonly on strongly dissected high areas of 
old materials. Surface runoff is medium. e soil has a good water- 
holding capacity. The subsoil is slowly permeable to water and roots. 
Most of the soil is free from excess soluble salts and alkali. In places 
there is a trace of soluble salts in the lower subsoil, but not enough to 
interfere with plant growth. The natural vegetation was big sage- 
brush, grasses, and some rabbitbrush, other shrubs, and flowering 
plants. The Mr per is now largely sagebrush. In many places 
this soil is closely associated with Onyx silt loam, alluvial fan phase. 

Profile description—The surface soil is C ge beanies to light 
brownish-gray friable silt loam to a depth of about 6 inches. It is 
moderately low in organic matter. When dry and undisturbed the 
surface inch is somewhat vesicular, that in the next lower 1 or 2 inches 
is somewhat platy, and that in the next few inches is massive or single- 
grained. The surface soil is neutral or slightly acid and noncal- 
careous. From 6 to about 18 inches occurs the lower surface soil, 
which is similarly colored friable silt loam that breaks into fine or very 
fine granules. en moist the surface layers are dark grayish brown 
to very dark brown. 

The upper subsoil from 13 to 20 inches is pale-brown or grayish- 
brown prismatic compact clay loam orclay. It breaks into fine nutlike 
aggregates that are very hard when dry. Roots follow cracks and 
structural planes. The material is dark grayish brown to dark brown 
when moist. In most places it is mildly to moderately alkaline and 
noncaleareous. From 20 to 30 inches it grades into brown, pale- 
brown, or yellowish-brown, compact clay loam containing some streaks 
and spots of white lime. This material breaks into moderately dis- 
tinct fine nutlike aggregates which are hard and rather difficult to 
remove. It is more yellowish and limy with increase in depth and is 
dark grayish brown to brown when moist. 

The lower subsoil, between depths of 30 and 45 inches, is light yel- 
lowish-brown to pale-brown mildly to moderately alkaline compact 
loam containing much segregated lime. It may be weakly cemented 
in places but can be readily penetrated with a shovel or an auger and 
breaks into small harsh angular fragments. This layer is underlain 
by somewhat compact light yellowish-brown or pale-brown loam con- 
taining more or less segregated lime. 

The upper substratum from 45 to 60 inches is less calcareous with 
increase in depth, ranges from heavy loam to sandy loam in texture, 
and in places includes some gravel or layers of clay loam. Below 60 
inches the substratum consists of stratified layers of pale-brown or 
light yellowish-brown gravelly loam, sandy loam, and finer material. 

n many areas the surface soil is a loam, and there is considerable 
variation in the thickness and compactness of the upper and lower sub- 
soil layers. In places both of these layers are nearly as slowly per- 
meable and compact as the corresponding ones in Virtue silt loam. 

Included with Baker silt loam are many areas having a less compact 
upper subsoil, more of a cemented lime layer, and a more gravelly 
substratum than typical. These included soils total about 314 square 
miles and occur mostly in Eagle Valley. They have a grayish-brown 
or light brownish-gray loam or silt loam surface layer about 12 inches 
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thick. The upper subsoil is grayish- or pale-brown noncalcareous 
firm heavy silt loam or heavy loam that breaks into easily crumbled 
nutlike aegregates. At about 3 feet the subsoil is pale-brown or light 
yellowish-brown compact gritty clay loam containing much segregated 
white lime. This layer is 6 to 24 inches thick and ranges from very 
weakly cemented to strongly cemented lime hardpan. In most places, 
however, it is fragmentary and easily shattered. The cafeanted layer 
is underlain by light yellowish-brown calcareous loam that grades 
into stratified and compact gravel, sand, and cobblestones containing 
some finer material. The depth to the gravel ranges from 3 to 6 
feet. These included areas have a good water-holding capacity and 
are permeable above the hardpanlike layer. 

Also included with Baker silt loam are many areas having a less 
well-developed profile in which the subsoil is less compact, less clayey, 
and more permeable, These areas occupy a total of about 8 square 
miles. The larger ones are west of Haines and north of North 
Powder, and several are in Lower Powder Valley. These included 
areas are associated with the typical soi] and Onyx silt loam, alluvial- 
fan phase. Most are gently sloping, but small areas in Lower Powder 
Valley are strongly sloping. The soil of the included areas has a 
grayish- or pale-brown calcareous slightly to moderately compact firm 
heavy loam, heavy silt loam, or clay loam subsoil, which is somewhat 
more yellowish below a depth of 30 inches. At a depth of about 
60 inches the substratum grades into irregularly stratified layers of 
pravel, sand, gravely loam, and loam containing some rounded cob- 
blestones. Indicated on the soil map by feral symbols are a few 
areas where the soil is somewhat gravelly and shallower than described. 
‘The soil of these areas is pettnaable and good in water-holding capacity. 

Small areas southwest and northwest of Baker, totaling about half 
a square mile, have ex deeper surface soil than typical. These areas 
consist of sloping alluvial fans and colluvial slopes where the original 
soil has been covered with some overwash from higher lying land, 
The depth of the surface soil ranges from 15 to 30 inches. 

Use and management.—About 70 percent of Baker silt loam is under 
cultivation, and nearly all of this is irrigated. Alfalfa and wheat are 
the principal crops. Soft Federation is the most common variety of 
wheat. Some oats and barley are grown. Little commercial ferti- 
jizer and manure have been used. Sulfur applied at the rate of 500 
pounds an acre has resulted in increased yields. Owing to the smooth 
relief, accelerated erosion has not been severe, but some areas on 
exposed benches show a smal] amount of wind erosion. The slopes 
are favorable for irrigation. Yields are about average for irrigated 
land in the area. 

Uncleared areas are used for natura] pasture. Among the practices 
that would increase the yield of pasture are proper stocking to prevent 
overgrazing, the deferring of spring grazing until new growth is 
ready, development of water supplies, and proper placing of salt on 
ranges so as to obtain better grazing distribution. 

The included soils in Eagle Valley that have a less heavy and more 
permeable upper subsoil are somewhat different from the normal 
soil in crop suitabilities and are generally somewhat higher in pro- 
ductivity. Eagle Valley lies at a conaiclevable lower altitude than 
Baker Valley, and the included soils occurring there are some of the 
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most productive of the area. Furthermore, there is an abundant sup- 
ply of water for irrigation. On these soils alfalfa has been the main 
crop; it produces 3 cuttings a year and an average yield of 414 tons 
anacre. Asmany as8 tons of alfalfa an acre were formerly produced, 
but yields are now lower because of decreased fertility and the damage 
caused by wilt and the alfalfa weevil. Clover is now replacing 
alfalfa. Apples do well and are of excellent quality if properly 
sprayed ; but because of the long distance to shipping points, they are 
grown only for local markets. Corn produces about 12 tons of silage 
or about 50 bushels of grain an acre. Cane fruits, potatoes, and 
other crops do well. In places, use of too much water on these soils 
has increased leaching and decreased fertility. 

The included soils that have less well-developed profiles and a, less 
compact and more permeable subsoil than typical and occur mainly 
west of Haines and north of North Powder are somewhat more 
productive than Baker silt loam. Under irrigation these soils produce 
about 4 tons an acre of alfalfa in two cuttings, 35 bushels of wheat, 40 
of oats, and 35 of barley. Wheat grown after summer fallow without 
irrigation yields about 18 bushels an acre. 


Baker silt loam, eroded phase (2-12% slopes) (Bp).—In most 
features this phase is similar to Baker silt loam, but its surface soil 
is somewhat shallower and more irregular in depth. A little more 
than 25 percent of the surface soil has been lost through sheet erosion, 
and there are a few shallow gullies, most of which are shown by sym- 
bols on the soil map. Only a few areas have been severely eroded. 

Use and management.—This phase is used principally for ran 
pasture and is of average suitability. Grazing should be rigidly 
controlled to prevent further damage to the range and to allow the 
; patie to become better established. Better growth of the plants will 

ecrease soil erosion. Only a small part of this phase is cultivat 
and pide are somewhat lower than on Baker silt loam. The soi 
should be irrigated carefully to prevent further erosion. 


Baker silt loam, level phase (0-2% slopes) (Ba).—All of this 
phase is cultivated. It has smoother relief thine Baker silt loam, but 
most other features are similar. The likelihood of erosion is less than 
on Baker silt loam. Surface drainage is slow but generally adequate. 
Use and management practices are similar to those for Baker silt loam, 
but yields obtained are slightly higher. 


Baker silt loam, sloping phase (7-12% slopes) (Bu).—This phase 
has steeper slopes than Baker silt loam but is otherwise similar. It 
occurs on slopes below higher terraces and is all in cultivation. Use 
and management practices are similar to those for Baker silt loam, and 
yields are slightly less. The soil should be cultivated on the contour, 
and special care in irrigation is needed to prevent erosion. To the 
greatest extent possible, this phase should be used for hay and pasture, 


Baker silt loam, hilly phase (12-25% slopes) (Br).—Confined 
ee to small bodies in ravines or to slopes below high benches, 
this phase is steeper, somewhat more stony and gravelly, and more 
variable in gue than Baker silt loam. Slopes as steep as 30 percent 
in the Baker any are included. The soil is susceptible to erosion 
and has been slightly eroded in most areas, 
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About 80 acres that differ somewhat from this phase are included. 
These soils occur mainly in Eagle Valley. The upper subsoil, a 
heavy loam or clay loam, grades into weakly cemented limy gravelly 
hardpan. The hardpan, 1 to 2 feet thick, grades deregularly into 
stratified gravel containing lenses of fine material and in places beds of 
diatomite. 

Use and management.—This phase is used for natural range pasture 
and is of about average suitability. Grazing control is more essential 
than on Baker silt loam because of steeper slopes, greater surface run- 
off, and greater susceptibility to erosion. A few acres having slopes 
up to 14 percent are cultivated. This soil should be tilled on the con- 
tour when cultivated and irrigated carefully to control soil erosion 
as much as possible. It should es kept in pasture or hay to the greatest 
extent possible, 

The included soils occurring in Eagle Valley are largely irrigated, 
seeded to alfalfa or bluegrass, and used mostly for pasture. They 
provide excellent pasture, 


Baker silt loam, eroded hilly phase (12-25% sepee) (Fe) .—Mod- 
erately to severely eroded areas make up this phase. It differs from 
Baker silt loam in being steeper and more eroded and in having a 
surface soil shallower, stonier, more gravelly, and more variable in 
depth. More than 25 percent of the surface soil has been lost through 
erosion. Severe erosion is not common. Deep gullies are rare, but 
there are few shallow ones. 

Use and management.—This phase is used primarily for grazing. 
Most of it has been overgrazed, and the range has been somewhat 
depleted. Strict grazing control is needed to prevent further damage 
to the range and erosion of the soil. The number of livestock on the 
range should be closely adjusted to a safe carrying capacity; grazin 
should be deferred in spring until the plants are ready; and rotationa 
grazing is advisable, Receding of some areas may be necessary. 


Baker silt loam, coarse-textured subsoil phase (0-7% slopes 
ea .—This phase is more nearly a variant of Baker silt loam an 

iffers from it principally in having a less compact and less clayey and 
more alkaline upper subsoil over fragmentary or weakly cemented 
hardpan. The soil has formed on nearly level or undulating slightly 
dissected terraces from old alluvium that is mostly of granitic origin 
but includes much material of basaltic, argillitic, me other origin. 
Because of smooth relief there has been Iittle accelerated erosion. 
Surface drainage is medium, and underdrainage below the compact 
layer is very rapid. This phase has nearly stone-free surface soil, is 
permeable to roots and moisture, and has a good water-holdi 
capacity. In some areas the soil contains excess soluble salts, or alkali, 
in the subsoil, but not enough to affect growth of crops. Some of this 
soil south of North Powder is ene associated with the area 
irrigated by water from Hot Creek. Much of the water in this creek 
comes from Fisher Hot Springs and is strongly alkaline. The quantit 
of alkali in the soil is increasing because of the irrigation water used. 
The natural vegetation is chiefly big sagebrush and grass. 

Profile description.—The surface soil, to a depth of about 6 inches, 
is light brownish-gray or grayish-brown friable silt loam or loam. 
It overlies light brownish-gray firm silt loam or loam. Both layers 
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are noncalcareous in all areas except the irrigated ones; in those they 
may effervesce slightly when dilute hydrochloric acid is applied. The 
organic content is low in both layers. 

The upper subsoil between average depths of 12 and 20 inches is 

ale-brown rather compact heavy loam or gritty clay loam that breaks 
into nutlike aggregates fairly easy to crumble. This material is 
strongly alkaline and calcareous and contains black alkali? or organic 
stainsin places. The subsoil between average depths of 20 to 30 inches 
is brown compact clay loam that breaks with a vertical cleavage 
into nutlike aggregates difficult to crumble. This material contains 
some imbedded gravel and is calcareous in places. It abruptly over- 
lies pale-brown or yellowish-brown strongly alkaline limy fragmen- 
tary or weakly cemented hardpan that is rather difficult to penetrate 
with a crowbar. 

Depths to the hardpan range from 20 to 50 inches or more, and there 
is a corresponding variation in the thickness of the layers above. The 
hardpan layer, 1 to 2 feet thick, is underlain to a depth of 8 feet or 
more by beds of calcareous rather compact gravel, sand, cobblestones, 
and loamy materials. These materials are less calcareous with in- 
crease in depth. 

Use and management.—About 80 percent of this phase is cultivated 
under irrigation. Alfalfa, the main crop, produces about 2 tons an 
acre annually in two cuttings. Small grains are also grown under 
irrigation. Uncleared areas are used for natural range grazing. The 
use of strongly alkaline irrigation water, if continued, may eventually 
greatly lower productivity. 


BALDOCK SERIES 


Soils of the Baldock series are formed on imperfectly or somewhat 
Rory drained alluvial fans, stream bottom lands, and old lake basins, 
hey cover a large total area and occur in a semiarid climate whero 
the mean annual precipitation is 9 to 13 inches, including the moderate 
snowfall. Surface drainage is slow to very slow, and underdrainage 
is restricted by the fairly high water tuble, though the soils are 
permeable. Nonetheless, drainage generally is adequate for grains 
and pasture crops. The level or very gently sloping topography is 
suggestive of old Jake bottoms. The gravel substrata, however, indi- 
cate that the lower material is largely alluvial-fan or stream-deposited 
material. The surface soil is free fem stones and nearly free from 
vel. Much mica occurs in the lower subsoil. The Baldock pro- 
ile shows no or only very slight textural and structural differentia- 
tion between layers, Mineralogically, the parent material is of mixed 
rk and comes largely from basalt, argillite, granite, related rock, 
and soils formed thereon. 


Baldock silt loam (0-2% slopes) (Bst).—Associated with other 
Baldock soils and those of the Gooch series, this soil resembles Gooch 
silt loam but lacks the slowly to very slowly permeable clayey subsoil 
and contains less alkali and soluble salts. Although much of the soil 
contains a smal) quantity of salts or is affected by alkali, there is not 
enough to interfere seriously with the production of alfalfa and 


"See section on Soluble Salts and Alkali, in Soils, p. 140. 
996224—53——_-8 
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grains, but too much for most fruits and garden crops. The natural 
vegetation is largely grass, but there is some sagebrush, greasewood, 
rabbitbrush, and flowering plants. Saltgrass, wild barley, tall rye- 
grass, and cheatgrass are Honndnnt among the grasses. 

Profile description The surface layer, to an average depth of 
5 inches, is gray or light brownish-gray heavy silt loam, root-bound in 
virgin areas and of slightly platy structure. The lower part of the 
surface soil, between average depths of 5 and 13 inches, is similarly 
colored friable heavy silt loam that breaks into small easily crumbled 
ageregates. The surface layers are calcareous and strongly to moder- 
ately alkaline. The organic content is moderate, and there are man 
fine roots. When moist, the color of the soil ranges from very dick 
gray to dark grayish brown. 

The upper subsoil, extending from about 13 to 34 inches, is gray, 
light brownish-gruy, or grayish-brown friable or slightly compact 
heavy silt loam that breaks into subangular easily crumbled aggregates. 
There are many fine root channels, a few yellowish-brown mottles, 
and in places faint variegations of grayish brown and yellowish 
brown. The material is moderately to strongly alkaline and slightly 
limy. The content of lime decreases with increasing depth. hen 
moist, this layer is very dark gray or dark grayish brown. 

The lower subsoil, between avernge depth of 34 and 54 inches, is 
light-gray or light brownish-gray silt loam or loam containing some 
spots and streaks of light yellowish brown. The color ranges to light 
olive-gray in the lower part. When moist, the material is dark gray- 
ish brown or olive gray. 

Stratified beds of light-gray, light olive-gray, or pale-olive non- 
calcareous gravel and sand lie below an average depth of 54 inches and 
in most places extend downward to a depth of 10 feet or more. The 
gravel is waterlogged much of the year. The depths to the very 
porous substrata range from 8 to 6 feet or more. 

Included with this soil are several areas in which the lower subsoil 
is not typical. In places a 10-inch layer of nearly white volcanic ash 
lies at the depth of the lower subsoil. Buried dark-colored layers 
of old soil occur in the subsoil or substratum. Thin layers of fine 
sandy loam and a very few rounded pebbles are in the lower part of the 
subsoil in many places. Here and there the lower subsoil contains 
a 6-inch layer of light olive-gray or gray clay loam containing much 
imbedded gravel. 

Use and management.—Over 60 percent of Baldock silt loam is 
cultivated under irrigation, and other areas are irrigated for wild 
hay. The rest is used for natural range pasture (pl. 1,4). The graz- 
ing capacity is greatly enhanced by natural subirrigation and by irri- 
gating with floodwaters in the spring. Practically none of the soil 
is dry-farmed. 

Owing to the nearly level relief, practically no erosion has occurred, 
but some material washed out in placer mining has been deposited on 
the soil. Drainage is the main problem. Slow internal drainage 
favors the accumulation of soluble salts in the soil and impairs its 
productiveness. This gare is especially great under the common 
system of irrigation by flooding, which allows the evaporation of much 
water at the surface. 
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Baldock loam (03% slopes) (Bx).—A fairly large total area is 
covered by this soil, which is associated with other Baldock soils and 
those of the Gooch series. The natural vegetation consists largely of 
grasses, including much saltgrass, and scattered rabbitbrush, big 
sagebrush, and greasewood. . 

rofile description—To a depth of about 5 inches the surface soil 
is gray, light brownish-gray, or grayish-brown calcareous loam or 
very fine sandy loam. It is sod-bound in A ag areas and breaks into 
fine crumbs and single grains when cultivated. The moist soil ranges 
from very dark gray to dark grayish brown. The material is moder- 
ately alkaline in better drained areas and ranges to strongly or very 
strongly alkaline in small depressions. The organic-matter content 
is fair or moderate. 

The lower part of the surface soil, between depths of 5 and 14 inches, 
is caleareous very friable loam or very fine sandy loam that breaks 
into small easily crumbled aggregates and is similar to the upper layer 
incolor. Both layers contain a few pebbles in places but are free from 
stones. 

The upper subsoil, between depths of about 14 and 34 inches, is 

ay, light brownish-gray, or eager ae calcareous friable loam, 

eavy loam, or very fine sandy loam that breaks into large subangular 
easily crumbled aggregates. It is mildly to oon alkaline and in 
most places is less alkaline with increasing depth. The layer is very 
dark gray or dark grayish brown when moist. 

The lower subsoil, between average depths of 34 and 48 inches, is 
light-gray, light brownish-gray, or light olive-gray slightly calcareous 
mildly to strongly alkaline Joam that contains thin layers of fine sand 
and a few pebbles in places. When moist, it is dark grayish brown or 
olive gray. In a few places a 10-inch layer of neatly white volcanic 
ash or dust is in the lower part. 

Both subsoil layers are permeable, contain many fine roots, and are 
low in organic-matter content. They are underlain by stratified 
layers of ight-gray, light olive-gray, or pale-olive noncalcareous 
por sandy loam, sand, and gravel that extend downward to a 

epth of 10 feet or more in most places. The depth to the very porous 
ravelly substratum ranges from 8 to 6 feet or more. The substratum 
is waterlogged most of the year. 

The soil varies somewhat. In places its subsoil contains a layer of 
clayey material, Buried dark-colored old surface-soil layers may be 
present in the subsoil or substratum. Variegations, specks, or mot- 
tlings of yellowish brown and grayish brown are in the subsoil and 
substratum in places. ~ 

Use and management.—About 50 percent of Baldock loam is culi- 
vated under irrigation, and the rest is used for natural range or salt- 
grass pasture. Most areas in natural pasture are sometimes irrigated 
with floodwater in the early spring. The grazing capacity is much 
greater in areas naturally subirrigated. Wheat and alfalfa are the 
main crops. The maximum for wheat is over 40 bushels. Alfalfa 
produces higher yields than average if water for irrigation is avail- 
able after July 1. Alfalfa is short-lived in places because the water 
ule is high in spring. The most productive areas are southwest of 

aines. 
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Wash from gold placer mines deposited on this soil has more than 
compensated for any erosion. The soil would be benefited by better 
drainage. It is alkaline and contains excess soluble salts—not enough 
to prevent the growth of small grains and alfalfa but too much for 
most fruits and garden crops. When the surface soil in depressions 
is dry, it sometimes has a trace of white efflorescence of soluble salts, 
The quantity of soluble salts or alkali is apparently increasing. This 
is now a productive soil, but it is on the borderline for injurious salt 
accumulation and needs to be protected from further accumulation by 
better drainage. Special pains should be taken to prevent standing 
surface water. 


Baldock loam, gravelly subsoil phase (0-2% slopes) (Bt).—The 
gravelly substratum lies at a shallower depth, but otherwise this phase 
resembles Baldock loam. It occurs in narrow belts along intermittent 
streams where the surface drainage is slower and the water table is 
higher than in Baldock loam. 

Profile description —The surface soil is gray, light brownish-gray, 
or grayish-brown strongly to moderately alkaline pileatecu loam. To 
a depth of 5 inches it has a shghily platy structure, and below this 
depth it breaks into subangular ensily crumbled aggregates. The ma- 
terial is free from stones and gravel, moderate in organic-matter 
content, and very dark gray to dark grayish brown when moist. 

The upper subsoil, extending from about 12 to 20 inches, is gray, 
light brownish-gray, or grayish-brown faintly variegated calcareous 
friable loam. This rests on stratified beds of light-gray, light olive- 
gray, or pale-olive rounded gravel and sand that extend to a depth of 
10 feet or more in most places. The depth to the porous gravel or 
sand ranges from about 12 to 36 inches, and there is a somewhat cor- 
responding variation in the thickness of the upper soil layers. 

Use and management.—About 55 percent of this phase is cultivated 
under irrigation. The principal crops are wheat, barley, oats, and 
some alfalfa. The yields are slightly lower than on Baldock loam. 
Alfalfa is short-lived in many places because of the moderately high 
water table. Uncleared areas provide good salt-grass pasture. e 
soil in places receives some deposition from streams. 


BALM SERIES 


Soils of the Balm series are of fairly recent alluvial origin. In 
the upper part they consist of calcareous medium- or coarse-textured 
materials. The lower consists of loose very porous coarse-textured 
materials. The profile shows practically no differentiation of textural 
and structural layers. The soils occur in level or nearly level stream 
bottom lands. The annual precipitation is 9 to 12 inches, The allu- 
vial parent material is derived largely from basalt, granite, greenstone, 
and related rocks and soils formed thereon. Drainage is poor. The 
soils are often inundated by spring floods, and low places are wet 
during summer. Internal drainage is restricted by the high water 
table, which commonly stands at a depth of 2 to 5 feet. The Balm 
soils in places contain more or less soluble salts or alkali. They differ 
from the Baldock soils mainly in having a browner surface soil and 
coarser textured more porous materials in the lower parts of the profile, 
and from Hershal soils in being calcareous, 
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Balm loam (0-2% slopes) (Bo).—In places this soil is cut up by 
old stream meanders. Underdrainage is restricted by the high water 
table. Smooth relief and the good grass cover allow little or no ero- 
sion. The natural vegetation is mostly grass, including some salt- 
grass, bluegrass, alkali-grass, orchard grass, and wild barley. A few 
greasewood and sagebrush shrubs grow in places, and some cotton- 
woods, willows, and aspens grow along the streams. 

Profile deseription.—The surface soil to an average depth of 9 inches 
is grayish-brown calcareous mildly to strongly alkaline slightly hard 
loam or silt loam of weakly granular structure. It is dark grayish 
brown or very dark gray and friable when moist, moderate in organic 
content, and nearly ee of cobblestones and gravel. In virgin areas 
the upper 4 or 5 inches is bound by saltgrass and other grass roots. 
The soi] material between average depths of 9 and 18 inches is grayish- 
brown mildly to moderately alkaline calcareous micaceous loam con- 
taining few pebbles and a few yellowish-brown mottlings in places. 
It ranges from loam to sandy loam. The loam changes sharply to 
stratified beds of Beye bromn or brown loose sand, gravel, and small 
water-worn cobblestones. The gravelly material extends to a depth 
of 10 feet or more. In most places it is mildly alkaline and noncal- 
careous. Much mica is present. The depth to the loose gravel and 
sand ranges from about 10 to 36 inches. 

The upper part of the profile is permeable, and the lower part is 
very porous. The water-holding capacity is rather low; but because 
the water table stands at a depth of about 3 feet, this capacity is not 
so important except where the soil is drained. The soil in places is 
more or less saline. Here and there it is noncalcareous. 

Because of their smal] total extent (about one-half square mile), 
small areas in Eagle Valley having a fine sandy loam, very fine sandy 
loam, or sandy loam surface soil about 8 inches thick are included 
with this soil. The soils in these areas contain few pebbles and 
rounded cobblestones. Their upper layers overlie calcareous single- 
grained fine sandy loam or sandy loam containing interbedded layers 
of fine sand and very fine sandy loam, much mica, and a trace of 
yellowish-brown mottling. Ata depth of about 2 feet these materials 
are underlain by grayish-brown or brown loose Joamy fine sand con- 
taining interbedded layers of sand and gravel. The included areas 
have about the same agricultural value as the normal soil. 

Uae and managemenit.—Balm loam is used mostly for native pasture 
and is well suited to that use. Most of it is irrigated and nearly all 
of it is naturally subirrigated. Small better drained areas are culti- 
vated, mostly for grain. The soil is too porous to be especially 
productive. 


Balm gravelly sandy loam (0-2% pa a (By).—Except for its 
coarser textured surface soil, which is gravelly, sandy, and in places 
cobbly, this type resembles the closel associated Balm loam in most 
respects. It occurs on level or nearly level stream bottom lands in 
places cut up by old stream channels, and the microrelief is therefore 
somewhat uneven or hummocky. Surface drainage is slow, and un- 
derdrainage is restricted by the high water table that generally 
supplies much water for subirrigation. The soil is rapidly or very 
rapidly permeable, very porous, and low in water holding capacity. 
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Many roots penetrate to a depth of 4 feet or more. The native vege- 
tation is grass, including much saltgrass, and a few greasewood and 
sagebrush shrubs. Along the stream channels there are a few trees, 

rofile description—The surface soil, rather low or moderate in 
content of organic matter, is rayish-brown calcareous mildly to 
strongly alkaline gravelly sandy Joam to an average depth of 8 inches, 
It is mainly single-grained. Man pebbles and cobblestones are scat- 
tered on and in the surface soil. Rather brown gravelly areas much 
like riverwash are fairly common. Under native vegetation the upper 
4 inches of this layer is root-bound. 

The soil material between avernge depths of 8 and 18 inches is 
grayish-brown or brown mildly calcareous mildly to strongly alkaline 

ravelly sandy loam containing many rounded cobblestones. Yellow- 
ish-brown mottlings are common. This material rests on stratified 
layers of grayish-brown or brown loose gravel, sand, and water-worn 
cobblestones that extend to a depth of 10 feet of more. In places 
this lower lying material is gray and more or less mottled with 

ellowish brown. It is noncalcareous or only very mildly calcareous. 
‘ / depth to the loose gravel and sand ranges from about 8 to 36 
inches. 

Much mica occurs in the entire profile. The content of pebbles and 
cobblestones is variable. In some places the surface soil is nearly 
free of cobblestones, and in other areas it is nearly covered with them. 
Here and there the soil is noncalcareous. In places the soil contains 
some salts or alkali. Some of the areas near North Powder have a 

rayer surface soil and a higher salt content than elsewhere. A thin 
ih er of sandy recent sediment covers the surface in places. 
se and management.—Nearly all of this type is used for native 
pasture, mostly under irrigation. Although it is rather porous and 
gravelly, it produc good pastures when irrigated. Most of it is 
naturally subirrigated. Small areas have been cultivated but most 
of them have been allowed to revert to pasture. Some of the areas 
near North Powder contain too much salt or alkali for most culti- 
vated crops, and their grazing value is lower than elsewhere. There 
has been little erosion because it has been checked by the low relief 
and sod-bound surface soil. 


BARNARD SERIES 


Soils of the Barnard series developed from stratified materials 
consisting of clay, semiconsolidated conglomerate, some basalt, tuff 
diatomite, and other sediments under a cover of big sagebrush and 
grass and an annual precipitation of 9 to 12 inches, including some 
snow. ‘They occur extensively on dissected high sloping benches in 
Eagle Valley and are productive when irrigated. Barnard soils are 
more permeable than the Virtue soils and differ from the Baker soils 
in being developed from semiconsolidated materials. 


Barnard clay loam (2-12% slopes) (Br).—This soil occupies old 
terraces and has a lime-cemented hardpan. The eopoere yy is repre- 
sentative of high youthfully dissected gently sloping benches that 
yenerally lie 100 to 200 feet above Powder River. The larger arcas 
have a fairly smooth slope of 2 to 7 percent, but some areas are nearly 
Jevel, and many have slopes between 7 and 12 percent. The areas 
break off in sharp escarpments to lower levels. Surface runoff is 
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-l, Pasture on Baldock silt lowm northeast of Baker. 

B, Pasture on Baldock and Catherine soils north of Baker. 

«, Pasture on Catherine loam beyond rond; area is southenst of Wolf Creek 
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medium to rapid. Internal drainage is somewhat restricted above 
the hardpan and very slow through the hardpan, but the soil is 
adequately drained for most crops. 

Profile description.—Barnard clay loam shows strong differentiation 
of layers, The surface soil to a depth of 8 inches is grayish-brown 
or light brownish-gray slightly hard clay loam. The organic-matter 
content is moderate to moderately low, and the reaction is neutral or 
mildy alkaline. The material is nearly free of stones but contains 
asmall quantity of gravel. It isdark grayish brown and friable when 
moist and breaks into medium and fine granules. This layer grades 
at depths of 8 to 14 inches into eee on neutral or mildly 
alkaline clay loam that breaks into small irregular hard aggregates. 

The upper subsoil, between depths of 14 and 20 inches, is brown 
mildly or moderately alkaline compact clay loam or gritty clay that 
breaks vertically into large irregular blocks, which can in turn be 
broken into distinct very hard fine nutlike aggregates. In places 
this layer is faintly calcareous. After a gradual transition this layer 
is replaced by calcareous compact brown to yellowish-brown cla 
loam or heavy loam that is variegated with brown and light yellowis 
brown and breaks into angular hard nutlike aggregates. The lower 
part of the layer is light yellowish brown and very pale brown. 

At an average depth of 28 inches there is an abrupt change to a 
light-gray or white lime-cemented hardpan marked with some light 
yellowish brown and very pale brown. This hardpan effervesces 
strongly, is strongly alkaline, is hard to penetrate with a crowbar, 
and is very slowly permeable or impermeable to moisture. Its average 
thickness is 24 inches, Under the hardpan is stratified weak}y con- 
solidated material consisting of layers of pale-brown clay, weakly 
cemented prove some basalt, water-laid tuff, and diatomite in places. 
The consolidated material is calcareous in the upper part and generally 
noncalcareous below 6 feet. It varies from place to place because 
the deposits are stratified. 

A few rounded and subangular cobblestones and pebbles are on and 
in the surface soil, but not in sufficient quantity to interfere with 
cultivation. The subsoil has a moderate water-holding capacity, and 
the material above the caliche hardpan is slowly permeable to roots 
and moisture. The caliche hardpan is not alkaline enough to affect 
the productiveness of the soil. 

se and management.—Probably 65 percent of Barnard clay loam 
is under cultivation. Most areas below the irrigation ditch are cul- 
tivated, and those above are uncleared and used for natural range 
pasture. The percentage of cultivated land is unusually high because 
of an abundance of irrigation water. 

The common crops of the region are grown, but about 50 percent 
of the cultivated land is used for alfalfa. Owing to damage by alfalfa 
wilt and alfalfa weevil, the acreage of alfalfa has been greatly reduced, 
and that of clover has been increased. Clover produces 200 to 300 
pounds of seed an acre. Some areas are kept in semipermanent 

luegrass pasture. Garden crops and apples are grown for home 
use and do well. 

This soil should be cultivated on the contour and requires very 
careful irrigation to prevent excessive runoff and to avoid erosion, 
It is moderately deep and sheet erosion could reduce productivity. 
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Barnard clay loam, eroded phase (2-12% slopes) (Br).—This 
phase consists of eroded areas of Barnard clay loam and it is similar 
to that soil except for having a shallower surface soil caused by 
Steal erosion. It is used only for range pasture and is somewhat 

elow average for that purpose. The heavy grazing it has received 
in the past should be somewhat reduced to forestall further damage 
from erosion. 


Barnard clay loam, hilly phase (12-25% slopes) (Bs).—The soil 
resembles Barnard clay loam but has stecper relief and a somewhat 
more variable subsoil because of outcrops of stratified material on the 
hillsides. The lime-hardpan layer in the subsoil is not so thick nor 
so consistently developed as in Barnard clay loam. Relief is strongly 
rolling to hilly, and many areas occur in ravines below high benches. 
The slopes interfere considerably with the use of farm machinery 
and the distribution of irrigation water and make the soil more sus- 
ceptible to erosion. 

Use and management.—About 50 percent of this soil is under irri- 
gation. It is used principally for hay and pasture; wheat and oats 
are used primarily as nurse crops. Alfalfa is grown on the less 
steep slopes. The stronger slopes are used generally for bluegrass 

asture; some of the irrigated slopes used are as steep as 40 percent. 

he steeper slopes wash easily and have lost some of their surface 
soil. An acre of irrigated pasture on this soil will sustain one cow 
during the summer. The uncleared areas furnish rather scant pas- 
ture in spring and early summer. 

Where denial e this soil must be handled very carefully to pete 
waste water from flowing down the slopes and forming gullies. A 
sprinkler system of irrigation would spread the water better on steep 
slopes, but costs may be prohibitive for the crops currently grown. 


Barnard clay loam, eroded hilly phase (12-25% slopes) (Be).— 
Hilly moderately or severely sheet-eroded or gullied areas with domi- 
nant slopes exceeding 12 percent are occupied by this soil. The sur- 
face soil is shallower and the lime hardpan in the subsoil is less con- 
sistently developed and generally thinner than in Barnard clay loam, 
but other internal characteristics are similar. The soil profile is more 
variable because a variety of stratified layers crop out on hillsides. 
In most places more than 25 percent of the original surface soil has 
been lost through erosion, and some areas are gullied. This soil 
occurs on slopes and breaks below high benches. A total area of 
somewhat less than a square mile is included in which dominant 
slopes exceed 25 percent. 

se and management.—This phase is used for range pasture and 
furnishes rather scant grazing. Grazing must be carefully controlled 
to prevent further soil erosion and depletion of the range. The num- 
ber of livestock should be closely adjusted to the carrying capacity 
of the soil. Grazing should be deferred in the spring until plants 
are ready, and rotational grazing is advisable. Some areas may need 
to be reseeded. 

BROWNLEE SERIES 

Soils of the Brownlee series are well-drained, micaceous, and rather 
shallow. They developed from residuum of albite granite under a 
grass and big sagebrush cover and an annual precipitation of 15 to 
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21 inches, including considerable snow. Relief of most areas is roll- 
ing or gently rolling, but the series includes many hilly and some 
broken and undulating soil areas. In general Brownlee soils are 
darker at higher elevations and lighter at the lower. They are mod- 
erately or somewhat slowly permeable and have moderate differenti- 
ation of textural and structural layers in the profile. The entire pro- 
file is noncaleareous. The soils of this series are associated with the 
Moscow, Glasgow, Lookout, Virtue, Ruckles, Keating, and other soils. 
They are distinguished from the Moscow soils b their darker sur- 
face soil, and from the Glasgow and Keating soils by their granitic 
parent material. 


Brownlee loam (2-25% slopes) (Br).—This is an extensive dark- 
colored soil formed in the uplands. It occupies domelike areas more 
or less dissected by streams and is associated with the timber-covered 
Moscow soils and the sagebrush- and fieeahieb bie Glasgow, Look- 
out, and other soils. A few arens have slopes ae than 25 B ischeal 
Surface runoff ranges from medium to very rapid; internal draina 
is moderate to somewhat slow but adequate. Except where it is shal- 
low over bedrock, the soil has good water-holding capacity. The 
subsoil is moderately or somewhat slowly permeable. 

Although mainly grass and big sagebrush, the natural vegetation 
includes some scattered rabbitbrush, bitterbrush, mountain-mahogany, 
and other shrubs, A few scattered ponderosa pines grow on this 
soil near Sparta. Cheatgrass is the most common grass, but a con- 
siderable part of the grass cover consists of big bunchgrass, Sandberg 
bluegrass, needle-and-thread grass, Indian ricegrass, and such better 
forage grasses. 

Profile description -—The surface soil—ranging from dark grayish 
brown to grayish brown and from a mellow loam to a heavy gritty 
Joam—is very dark brown when moist, friable, granular, and neutral 
or slightly acid. At a depth of about 4 inches, this layer passes 
into slightly lighter colored somewhat granular loam or clay loam. 
The combined thickness of the two layers ranges from 8 to 20 inches, 

The upper subsoil, between average depths of 12 and 24 inches, is 
brown compact clay loam containing a trace of mica and some rotten 
granite. It breaks along irregular vertical cleavage planes into hard 
rough subangular nutlike aggregates or medium granules and is 
neutral or slightly acid. It is dark brown when moist. From 24 
to 36 inches, it is a brown compact clay loam containing much partly 
weathered granite. This material breaks into irregular nutlike ag- 
gregates or medium granules that crumble fairly easily. It ranges 

om neutral to mildly alkaline and is noncalcareous, 

Below 36 inches brown or yellowish-brown loam or coarse clay 
lonm occurs as interstitial material between partly weathered frag- 
ments of granite. This material is difficult to penetrate with a bar 
because it contains so much rock. The weathered rock is albite 
granite, gray to yellow variegated with yellowish brown. Below 
48 inches the material is yellow and gray granite containing much 
nearly white albite. 

Some variation in profile characteristics occurs. In places the sub- 
soil is a heavy ere loam or clay somewhat less permeable than else- 
where. The depth to bedrock ranges from 15 to 50 inches. A few 
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stone are scattered over the surface in places, and bedrock outcrops 
here and there, but most of the soil is not excessively stony. 

Use and i Mee greater part of Brownlee loam is used 
for grazing, and it is well suited to that use if care is exercised to 
prevent overgrazing. Heavy grazing has more or less depleted the 
range and allowed some loss of topsoil through erosion. Erosion 
lowers the peeducoyit and should be minimized. Productivity of the 
range will be increased if spring grazing is deferred until plants have 
sufficient growth and is stopped before the stubble is grazed too short. 
A small] acreage of this soil with slopes of less than 12 percent is 
cultivated, mostly under irrigation, to alfalfa and wheat. 


Brownlee loam, eroded phase (2-25% slopes) (Bu).—Moderatel 
eroded, severely eroded, and gullied areas were included with this soil. 
It is seeentially similiar to Brownlee loam, but its surface soil is 
thinner and more irregular in depth. In small severely eroded areas 
the surface soil is very thin, the subsoil is exposed in places, and there 
ae a few shallow gullies. This phase is more extensive than Brownlee 

oam. 

Use and management.—About 4 percent of this phase is cultivated, 
mainly to wheat and alfalfa under irrigation. Most of it is used for 
range pasture of average grazing value. The range land should be 
protected from overgrazing, and cultivated areas require special care 
to prevent erosion. The soil erodes easily, and being rather shallow, 
is seriously injured by even moderate erosion. Deferred grazing, 
rotational grazing, and reseeding of some areas would increase the pro- 
ductivity of the grass cover and tend to check further erosion. 


Brownlee loam, eroded steep phase (20-35% slopes) (Bw).—This 
phase consists of moderately eroded, severely eroded, and gullied areas 
on steep relief. It occurs principally along V-shaped ravines, and 
the total area is small. In places the greater part of the surface 
soil has been lost by erosion, here and there the subsoil is exposed. 
and in some areas a few shallow gullies have formed. Surface runo 
is more rapid than on Brownlee loam. The surface soil is thinner, 
and the subsoil is thinner, lighter textured, and shallower to bedrock. 

Use and management.—This phase is used for range pasture but 
the grazing value is rather low. Grazing should be strictly con- 
trolled to prevent further damage to the range and to check erosion. 
In spring, grazing should be deferred until the grass has made suf- 
ficient growth, and rotational grazing is highly desirable. The pines 
should not be grazed too short, Some areas should be reseeded. 


Brownlee loam, shallow phase (2-25% slopes) (Bx).—This phase 
is shallower to the granite bedrock and somewhat more eroded than 
Brownlee loam. Granite bedrock is close to the surface and some 
stones are scattered over the soil. The soil, however, is not especially 
stony. 

Profile description.—The surface soil is moderately dark grayish- 
brown friable loam to a depth of about 6 inches. The lower part is 
slightly browner. The ae subsoil, occurring between average 
depths of 6 and 14 inches, is brown rather compact clay loam or heavy 
Joum containing much rotten granite. Underlying this is variegated 
brown, very pale-brown, yellowish-brown, and gray decomposed 
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granite in which some brown coarse loam occurs as interstitial mate- 
rial. Between depths of 40 and 60 inches is mixed yellowish-brown, 
very pale-brown, brown, and nearly white ge Bape albite granite 
containing much hard undecomposed rock. The entire profile is 
neutral or slightly acid. The soi] material above bedrock is mod- 
erately permeable. . : 

Use and management.—This phase is not cultivated and is used 
mostly for range grazing. On some strongly sloping areas heavy 
aa has caused moderate sheet erosion, and shallow gullies have 

ormed in places. 


Brownlee loam, eroded shallow phase (2-25% slopes) (Bv).— 
This moderately or severely eroded soil is shallow to bedrock. In 
most areas more than 25 percent of the original topsoil has been lost. 
The subsoil is exposed in places and a few shallow gullies have formed. 

Use and management.—This phase is used in much the same way as 
Brownlee loam, shallow phase, but its thin surface soil tends to in- 
crease runoff and lowers productivity. The number of livestock should 
be carefully adjusted to the grazing capacity of the range, and the 
grass should not be grazed too early in spring nor too short. 


BULGER SERIES 


The soil of the Bulger series developed on smooth undulating or 
gently sloping well-drained old alluvial fans and terraces under a 
cover of grasses, big sagebrush, and many flowering plants. It is 
derived from old alluvium, mainly of granite and quartzite origin. 
The annual precipitation is 13 to 15 inches. Possibly a part of the up- 

er profile is influenced somewhat by loess. The Bulger soil differs 

rom Hutchinson soils chiefly in having o darker surface soil, a less 
compact upper subsoil, and a dense, or hardpan, lower subsoil, and 
from Virtue soils in having darker surface soi] and a hardpan that is 
only faintly calcareous. 


Bulger silt loam (0-7% slopes) (Bz).—This is a slightly dark- 
colored soil with a brown noncalcareous dense hardpan. e soil 
has fairly good water-holding capacity. Surface runoff is low to 
medium, and underdrainage is generally adequate, although the hard- 
pan is Sel impermeable to roots and moisture. The soil is free of 
salts and alkali. 

Profile description —The surface soil is grayish-brown to slightly 
dark-gray or dark grayish-brown friable silt loam to an average 
depth of 6 inches. It has a fair to good organic-matter content, and 
is free of stones or gravel. When moist, it is dark grayish brown or 
very dark brown. The surface layer is underlain by grayish-brown 
friable silt loam. This material is dark grayish brown when moist, 
separates with a faint vertical breakage, and crumbles easily. The 
two layers just described are slightly acid or neutral. 

Ata depth of about 12 inches there is a gradual transition to a brown 
heavy silt loam that breaks along vertical planes into large masses 
aoe crumbled into hard fine nutlike aggregates. The material of 
this layer is neutral in reaction, dark grayish brown, and friable when 
moist. The subsoil from 18 to 36 inches is a compact clay loam or 
clay with an irregular prismatic structure and neutral reaction. This 
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material is yellowish brown if crushed when dry and dark brown when 
moist. It is difficult to penetrate and breaks into very hard fine nut- 
like aggregates. There are many fine holes or old root channels. This 
layer grades into light yellowish-brown hard fine nutlike heavy gritty 
loam or clay loam of neutral or mildly alkaline reaction, 

A noncalcareous dense indurated brown or slightly reddish brown 
hardpan streaked with white siliceous material occurs at an average 
depth of 48 inches, This hardpan, in most places 2 to 4 feet thick, 
is very difficult to penetrate with a crowbar or rock drill. Below it 
is brown or slightly yellowish-brown noncalcareous irregularly strat- 
ified coarse alluvial deposits of granitic and quartzitic origin that 
are mildly calcareous in places. 

Use and management.—About 75 percent of Bulger silt loam is ir- 
rigated and cultivated. About half of the cultivated area is used for 
alfalfa. Wheat is grown under irrigation on about a fourth of the 
cultivated area. Oats, barley, and rye are the other main crops; they 
ee yields about average for the region. There has been very 

ittle erosion on this soil because relief is smooth. The uncultivated 
areas are used mainly for range grazing. 


CATHERINE SERIES 


Soils of the Catherine series are similar to Wingville soils but 
are not calcareous in any ai of their profile. They formed on 
smooth, level, or nearly level stream bottom lands, alluvial fans, and 
old lake bottoms under imperfect or (peep drainage. The native cover 
was grass, shrubs, and a few trees. The annual precipitation includes 
considerable snow and ranges from 11 to 25 inches. The soils have no 
or only very slight differentiation of textural layers but may be more 
or less stratified. The larger and more typical areas are in Sumpter 
and Bowen Valleys, but some occur in Baker (pl. 1, 8), Eagle, and 
Lower Powder Valleys. Large areas formerly occupied by Catherine 
soils have been converted into placer diggings by gold miners. 


Catherine loam (0-2% slopes) (Ca).—This dark to very dark soil 
is one of the most productive soils in the area. The parent material 
may be influenced by loessal or loesslike deposits but is mostly alluvium 
derived chiefly from granite, basalt, argillite, related rocks, and soils 
formed thereon. The soil developed under a natural vegetation of 

rass and some sagebrush. The annual precipitation is 14 to 16 
inches. Snrface runoff is slow but adequate for general farm crops, 
The subsoil is permeable and high in water-holding capacity. C) 
soil is free of salts and alkali, and the water table is seldom high 
enough to waterlog it. 

Profile description.—To a depth of about 6 inches the surface soil 
is dark-gray very friable loam. This layer is root-bound in virgin 
areas and black when moist. The lower part of the surface soil at 
6 to 20 inches is a heavy loam that breaks into coarse granular agere- 
gates, and it is similar to or slightly lighter than the upper surface 
soilincolor. Both layers of purtace soil are free of stones and gravel 
and high in organic content. 

The part of the subsoil between average depths of 20 and 50 
inches is gray, light-gray, or grayish-brown loam that breaks into 
irregular easily crumbled masses. There are some fine rust-brown 
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and grayish-brown variegations. The surface soil and subsoil are 
generally noncalcareous and vary from slightly acid to mildly alkaline, 

Between depths of 60 and 72 inches the material is similar to the 
above layer but the texture is variable. Layers of clay loam, loam, or 
fine sand are present in places. Below a ae of 6 feet or more there 
are layers of gravelly loam, sand, small cobblestones, and finer sedi- 
ments. The depth to the gravelly substratum, however, ranges from 
8 to 8 feet or more. This gravelly layer is generally over 5 feet thick 
but it may be absent in places. 

The soil in an area of about 350 acres southwest of Wolf Creek 
School differs from the fhe soil in being shallower over the 
gravelly substratum. In this area gravelly material is at a depth 
of 12 to 36 inches instead of below 86 inches as in most other areas, 

Use and management.—Most of Catherine loam is under cultivation. 
It is productive when adequately irrigated but occurs where water for 
irrigation is relatively scarce. Wheat and alfalfa are the important 
crops, Federation wheat is grown under irrigation; Buart wheat, 
under dry-farm practices. Many areas are planted to mixed bluegrass, 
timothy, clover, and other grasses ( Pl 1,¢). They are usually irri- 
gated with floodwater in spring if it 1s available, and have some 
subirrigation. The crop yields on areas shallow to gravel are slightly 
lower than elsewhere. Owing to the nearly level relief, erosion 
has been unimportant. Drainage of the soil has been improved by 
ditching of irrigated areas. 


Catherine silt loam we) (Cs).—This dark soil is derived from 
medium-textured alluvium or lake-laid materials of mixed origin, but 
principally basaltic, granitic, or argillitic. Surface drainage is slow, 
and the substratum is generally waterlogged by a medium or high 
water table. The yeineda | capacity is high, and the soil is 

ermeable to water and roots. The soil differs from Wingville silt 
cea mainly in being noncalcareous and in containing no salts or 
alkali. 

ee description —The surface soil is dark-gray or very dark-gray 
granular silt loam. The material is black or very dark gray when 
moist and contains a fairly large quantity of organic matter. 

The subsoil, between depths of about 18 and 40 inches, is pray, 
light brownish-gray, or grayish-brown firm silt loam or clay Fane 
It contains faint light yellowish-brown mottlings, crumbles easily, and 
is dark grayish brown or very dark gray and friable when moist. The 
material between depths of about 40 and 60 inches is somewhat similar 
but is a little more mottled and contains some pebbles in many places. 
It rests on beds of grayish-brown, gray, or light brownish-gray loose 
gravel, cobblestones, sand, and finer sediments. 

There is some variation in this soil, and areas of other soils are 
included in raat Stratified layers of somewhat different texture 
may be present in the subsoil. In Sumpter Valley the soil is slightly 
acid or neutral and noncaleareous throughout. In Baker and Lower 
Powder Valleys, however, it is neutral or mildly alkaline and non- 
calcareous in most places. The lime content varies considerably 
within short distances, however, and in places there may be a calcar- 
eous layer. The surface soil is free from stones and gravel, and the 
depth to the gravelly and sandy substrata ranges from 4 to 6 feet. 
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In Sumpter Valley the gravelly substrata are gold-bearing and extend 
to a depth of 25 to 85 feet, where they rest on fier sediments. 

Included areas in Sumpter Valley totaling about one-third of a 
square mile have the gravelly substrata closer to the surface than 
typical. These areas lie near stream channels, are flooded during 
spring thaws, and are rather poorly drained. They have a dark-gray 
or dark teat friuble silt loam surface soil about 12 inches 
thick and in many places contain some pebbles. The surface soil 
grades into a subsoil of gray, light brownish-gray, or grayish-brown 
friable silt loam or loam containing some gravel. The subsoil overlies 
beds of loose gravel, sand, cobblestones, and finer sediments at depths 
of 12 to 36 inches. These areas are noncalcareous, slightly acid or 
neutral, contain much mica, and are rapidly permeable. 

Also included is about 250 acres of a slightly different soil in 
Eagle Valley where the annual precipitation flower or 9 to 11 inches, 
including little snowfall. This included soil lies on smooth nearly 
level high stream bottom lands or low terraces where natural drainage 
is somewhat better than typical. Surface drainage is restricted but is 
generally adequate for grain and hay crops. Owing to the better 
natural drainage, this soil is somewhat browner throughout than the 
typical soil. Its surface soil consists of dark-gray to dark grayish- 
brown friable medium-granular silt loam high in organic matter. This 
dark surface soi] is 10 to 20 inches thick and black or very dark brown 
when moist. It grades into a grayish-brown friable medium-granular, 
or faintly nutlike, silt loam or foam faintly mottled with yellowish 
brown. The substrata, beginning below a depth of about 5 feet, con- 
gist of stratified grayish-brown loose gravelly sandy loam, gravel, 
sand, and cobblestones. 

This included soil is permeable and in most places noncalcareous 
and mildly alkaline to neutral. It does not contain excess soluble 
salts, The alluvial material is of mixed origin, principally basaltic, 
argillitic, and granitic, 

A slightly different soil covering about 50 acres in Sumpter Valley 
is included: It has a slowly permeable heavy-textured layer in the 
sulci and though poorly drained, does not contain excess soluble 
salts. 

Use and management.—In Sumpter Valley much of Catherine silt 
loam is used for hay and pasture, but a considerable acreage has been 
destroyed by placer diggings. Oats are grown, but the season is too 
short for wheat. In Baker Valley, alfalfa, wheat, barley, and oats are 
grown. The included soil in Eagle Valley is used to great extent for 
corn because of the longer and warmer growing season. Red clover 
produces 5 bushels of seed an acre the second cutting. Because of the 
ae weevil, more clover than alfalfa is now grown on this included 
soil. 


Catherine silty clay loam Ve slopes) (Cc).—Except for its 
heavier texture this soil resembles Catherine silt loam. It also re- 
sembles Wingville silty clay loam but is noncalcareous and free from 
excess soluble salts, It is derived from somewhat clayey alluvium or 
lake-laid materials of mixed origin, but principally basaltic, granitic, 
orargillitic. Some arens havea slightly hummocky microrelief. Sur- 
face drainage is slow but generally adequate where the soil is irrigated 
and drained. The gravelly substrata are usually waterlogged in the 
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early spring, but the water table recedes during summer. The mod- 
erate or high water table provides some subirrigation. The soil is 
free of alkali, except where it borders soils containing alkali. It 
contains pork mica throughout, and its surface soil is free from stones 
or gravel, 
rofile description —The surface soil is dark-gray or gray silty clay 
loam with a granular or slightly platy structure to a depth of 6 inches. 
Below this and continuing to a depth of 18 inches is similarly colored 
granular silty clay loam. These surface layers are black or very dark 
gray when moist and their combined thickness ranges from 12 to 
30 inches. In virgin areas the upper part is root-bound and the lower 
art contains many roots. The organic-matter content is apparently 


igh. 

The u per subsoil, between average depths of 18 and 36 inches, is 
gray, light brownish-gray, or grayish-brown firm silty clay loam or 
clay loam that breaks with very faint vertical cleavage into nies 
angular easily crumbled aggregates. It is faint] mottled with yel- 
lowish brown, contains many fine roots and channels, and is dark gray, 
very dark gray, or dark grayish brown when moist. The lower sub- 
soil, occurrin between depth of 36 and 60 inches, is in most places 
a similarly colored friable silty clay loam or clay loam that contains 
some pebbles and some yellowish-brown mottlings in the lower part. 
Thin layers of fine cand or a 10-inch layer of nearly white volcanic 
ash are at this depth in a few places. The lower subsoil rests on 
beds of grayish-brown or gray loose gravel, sand, cobblestones, and 
finer sediments that contain some yellowish-brown mottlings. 

In Sumpter Valley the entire soil is noncalcareous and slightly acid 
or neutral, but in other areas it is mildly alkaline to neutral and non- 
calcareous in most places. Small patches with a calcareous Jayer in 
some part of the profile are included in mapping because of the great 
variation in lime content within short distances, The depth to the 
gravelly substrata ranges from 4 to 6 feet. The soil is permeable 
to water, air, and plant roots and has a high water-holding capacity. 

Included with this soil is about 145 acres in Sumpter Valley slightly 
different because of its somewhat heavier textured more slowly per- 
meable Iayer, This included soil is poorly drained but does not 
contain excess soluble salts. 

Use and management—Owing to the short growing season, the 
Catherine silty clay loam in Sumpter Valley is used mostly for hay 
and pasture. The meadows—largely of bluegrass, other grasses, and 
some alsike clover—produce an average of 134 tons an acre when cut 
for hay (pl. 2). Some oats are grown under irrigation. The climate 
in Sag Sa Valley is especially suitable for oats. Large areas of the 
soil in Sumpter Valley have been destroyed by placer diggings, and 
other areas are covered with wash from placer mines. The areas 
covered with wash are ge a as the overwash phase of Catherine 
silty clay loam where of sufficient extent. 

About 80 percent of this soil in Baker Valley is cultivated under 
irrigation and is very productive. The crops grown and the yields 
obtained are about the same as on Wingville silty clay loam. 

Catherine silty clay loam, overwash phase (0-2% slopes) (Cz).— 
This phase includes areas where a layer of light-colored silty material 
overlies other soils. Typically these soils were dark-colored Cather- 
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ine silty clay loam, but in some places they were Wingville, Baldock, 
Powder, or other soils. The silty overwash is mainly from gold- 
placer mines, This soil occurs in level or nearly level bottom lands 
or basinlike areas covered with shallow water late in winter and early 
in ee a Surface drainage is very slow. Internal drainage is re- 
stricted by the waterlogged substratum, but the soil is moderately to 
slowly permeable. The native vegetation is mostly grass, including 
in places some alae and a few scattered rabbitbrush and other 
shrubs. A few willows and haws grow along the stream channels. 

Profile description.—The present surface soil is light brownish-gray 
smooth silty clay Joam or silt loam mottled with light yellowish-brown, 

ay, and rt Abanraeehal It ranges from 4 to 36 inches in thickness 

ut is generally about 12 inches thick, This material is distinctly 
laminated, contains a high percentage of silt, and has a low organic- 
matter content. It is grayish-brown mottled with yellowish-brown 
when moist. 

Abruptly underlying the material just described is a 10- to 18-inch 
layer of dark-gray or gray firm silty eley loam that breaks into large 
elods. Thereare many finechannels. This dark layer was the surface 
soil before it was covered with the silty wash. It contains some fine 
light yellowish-brown mottlings and is very dark gray when moist. 
Between 26 and 44 inches the material consists of firm gray clay loam 
somewhat mottled with light yellowish brown. Between 44 and 60 
inches the material is gray clay loam in most places but includes layers 
of loam, silt loam, and fine sandy loam and in places contains imbedded 

ebbles in the lower part. It rests on beds of gray or grayish-brown 
loose sand, gravel, small cobblestones, and finer sediments. 

Typically, this phase is noncalcareous throughout and slightly acid 
to mildly alkaline. It contains considerable mica. The pebbles are 
from granite, argillite, quartzite, basalt, breccia, and other rocks. 
Thin layers of nearly white volcanic ash or gray clay occur in the 
lower subsoil in places. 

Included with this phase are several areas near stream channels in 
Sumpter and Bowen Valleys that differ in being shallower to the beds 
of loose gravel, sand, and cobblestones. In these areas the depth to 
stony material ranges from 12 to 36 inches and averages 24 inches. 
There is a somewhat corresponding variation in thicknesses of the 
other layers. The light-colored overwash layer is 3 to 16 inches thick, 

Also included is a total area of somewhat less than 2 square miles of 
slightly different soil. The lighter colored overwash material of this 
included soil overlies calcareous soils, pene ally Wingville silty clay 
loam but also some areas of Gooch and Baldock soils. In these areas 
most of the Hea colored surface overwash is noncalcareous and 
neutral or mildly alkaline. The underlying dark layer, or former 
surface soil, and the lighter-colored subsoil material beneath it are 
more or less calcareous and mildly to strongly alkaline. In places the 
included soil contains a slight quantity of excess soluble salts. The 
large area along Powder River north of Baker is mostly underlain by 
a soil similar to Powder silt loam. 

Use and management.—In Sumpter (pl. 2) and Bowen Valleys this 

hase is used largely for native pasture. It is excellent for that use 
Because the high water table applic water for subirrigation and the 
soil is free of salts and alkali. e recent deposit of silty materials on 
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the surface apparently has had little detrimental effect on productiv- 
ity. Wash from placer mines still is being deposited on much of the 
soil. Some of the areas would be difficult to drain, and drainage 
eee would decrease their grazing value by lowering the water 
table. 
The included areas north of Baker and near Keating are used 
panciped for native hay and pasture. The meadows contain much 
luegrass, timothy, yellow sweetclover, and alsike clover, as well as 
native grasses, and produce about 114 tons an acre, About 3 acres of 
meadow will furnish pasture for one cow through the summer. About 
20 percent of these areas is cultivated, mainly to small grains. Aver- 
age yields produced are comparable with those on Catherine silty clay 
loam. The areas are now free, or nearly free, of alkali, but the con- 
tent of soluble salts appears to be increasing and may in time impair 
productivity, Better surface drainage may be necessary in places to 
revent the accumulation of salts, but the soil is difficult to drain 
ecause it lies in basinlike areas. 


Catherine silty clay loam, gravelly subsoil phase (0-2% slopes) 
(Cp) .—This phase resembles Catherine silty ry loam in most respects 
but the material above the loose gravel, sand, and cobblestones is 
thinner, The total area is very small, 

The surface soil is dark-gray or gray crumbly silty clay loam or 
clay loam about 12 inches thick and contains some gravel in places. 
The subsoil is gray, light brownish-gray, or grayish-brown firm silt 
clay loam or clay loam containing some gravel in the lower part. It 
is underlain by beds of grayish-brown or gray loose gravel, sand, 
cobblestones, and finer sediments. The depth to the gravel averages 
20 inches, ‘The thickness of the dark surface soil is airly uniform 
whether the gravel is shallow or deep. In most places the entire soil 
is noncalcareous and slightly acid or neutral. It contains much mica. 

Use and management of this soil are much the same as for Catherine 
silty clay loam, but yields are slightly lower. 


CLOVER CREEK SERIES 


The Clover Creek series is made up of well-drained soils developed 
in uplands from residuum of hard limestone bedrock. The soils 
formed under a cover of sagebrush, bitterbrush, mountain-mahogany, 
and grass in a semiarid climate where summers are fairly dry. The 
annual precipitation of 13 to 15 inches includes considerable snow. 
The average annual temperature is about 46° F. The soils are closely 
associated with those of the Keating series north of Lower Powder 
Valley, but the Keating have developed on residuum from greenstone, 
whereas these Clover Creek soils are derived from residuum from 
limestone lenses in the greenstone. Clover Creek soils are distinctive 
in character but of small extent, and only small areas are cultivated. 
The limestone substratum may be of importance in the manufacture of 
cement and other limestone products. 

Clover Creek loam (2-12% slopes) (Cr).—Relief on this inexten- 
sive soil is gently rolling in most areas, but small bodies with steeper 
slopes are included. Surface runoff is medium; internal drainage is 
somewhat restricted, but the water-holding capacity is fairly good. 
The soil is slowly permeable to water, and easily penetrated by roots. 

096224584 
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The natural vegetation is mostly sagebrush and grasses but includes 
considerable bitterbrush_ and mountain-mahogany. 

Profile description.—To a depth of about 8 bchies the soil is a dark 
grayish brown, slightly dark brown, or grayish-brown loam becoming 
very dark grayish brown or very dark brown when moist. The upper 
part is distinctly fine granular; the lower part breaks into medium 
granules. The material is neutral in reaction and noncalcareous. 

The upper subsoil between 8 and 20 inches is brown or slightly 
dark brown compact somewhat tough clay loam or gritty clay. It 
cracks vertically into large blocks that break into very hard fine nut- 
like aggregates. The material is dark brown when moist. It is mildly 
alkaline and essentially noncalcareous, but in small areas does con- 
tain lime in the lower part. This layer grades into brown, mixed with 
some yellowish-brown, mildly calcareous gritty clay loam in which 
there are many limestone rock fragments. Weathered limestone 
underlies the soil at an average depth of 30 inches, but the range in 
depth is from 20 to 60 inches or more. The upper part of the limestone 
js fractured, and the cracks are filled with soil material. The under- 
lying limestone bedrock is massive and very dark gray to dark gray. 

Use and management.—Clover Creek loam is used principally for 
native pasture. Only small areas have been cleared and used for 
wheat and alfalfa. Under irrigation yields from both crops would 
be much higher. The soil has undergone some surface erosion, 
especially where overgrazing has depleted the grass cover. 


Clover Creek stony loam (5-15% slopes) (Ca).—Many limestone 
fragments are scattered over the surface of this upland soil. It occurs 
in scattered small bodies, typically on rolling relief, and is closely 
associated with and resembles Keating stony loam but differs in con- 
taining lime in its lower subsoil and parent material, Some areas 
steeper than 15 percent are included. Steep areas of rock outcrop 
are common, A dendritic cranes system provides good eae 
The soil has a moderate water-holding capacity and is free of salt 
and alkali. Cheatgrass or downy chess is the principal vegetation, 
but other grasses are common. Many areas of this soil are distin- 
guished from surrounding soils by their cover of mountain-mahogany. 

Profile description—The surface soil is dark grayish-brown to 
slightly dark brown very friable stony loam to a depth of about 8 
inches. The upper part is of distinctly fine granular structure; the 
lower part preiks into medium granules. e material is neutral 
in reaction, noncalcareous, moderate in content of organic matter, 
and very dark grayish brown or very dark brown when moist. 

The subsoil is brown or slightly dark-brown somewhat tough com- 
pact clay loam or gritty clay. It is noncaleareous and mild M alka- 
line in the upper part and calcareous, in pe below a depth of 20 
inches. It is dark brown when moist. The upper part contains few 
rock fragments and breaks along vertical planes into coarse angular 
blocks and then into very hard fine nutlike aggregates. The lower 
part is brown to yellowish brown and contains some weathered lime- 
stone fragments. 

At an average depth of 26 inches the subsoil grades into partly 
weathered limestone, and at a somewhat nee depth this weathered 
material grades into very dark-gray to dark-gray massive limestone 
bedrock of marblelike density (/). Fine roots penetrate some of the 
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rock crevices. The depth to bedrock ranges from 16 to 40 inches or 
more within short distances. 

Use and management.—Most of Clover Creek stony loam is too shal- 
low and stony to be cultivated, but there are some small areas of dee 
soils that can be cleared. It is used for range pasture and is well 
adapted to that use. Productivity of much of it has been considerably 
reduced by erosion following overgrazing. About 25 percent of the 
surface soil has been removed from much of the soil. 


DURKEE SERIES 


Soils of the Durkee series have a moderately or somewhat strongly 
developed subsoil and are formed of materials weathered from argillite 
bedrock. They are extensive in a belt beginning south of the old 
Flagstaff Mine and extending southeastward toward Lookout Moun- 
tain. The annual precipitation is 10 to 14 inches, including con- 
siderable snow. The drainage system, dendritic in pattern, provides 
medium to very rapid surface runoff, and the soils are somewhat 
slowly permeable. They are free of excessive accumulations of salts, 
The present vegetation is big sagebrush and grass, but early settlers 
report that grass was more prevalent before the area was settled. 


Durkee stony clay loam (12-25% slopes) (Da).—This soil covers 
extensive mostly hilly or semimountainous areas where the relief is 
suggestive of dissected high domes and ridges. The soil receives an 
annual precipitation of 11 to 14 inches, including some snow. It is 
free of salts and alkali but has limited water-holding capacity because 
of its shallowness over rock. Fine roots go down to bedrock. 

Profile description—Durkee stony aay loam has moderate to 
slight y strong differentiation of profile layers. The surface soil, 
grayish-brown or light brownish-gray gravelly or stony clay loam to 
a depth of 14 inches, is somewhat granular and breaks into ea-siZe 
fragments. The upper part in virgin areas is Pook bod. The 
organic-matter content is fair. The reaction is neutral or nearly so. 
Many angular argillite rock fragments are on and in this layer. As 
this phase is mapped, the texture of the surface soil ranges from ston 
clay loam to loam or silt loam, The material is very dark grayis 
brown or very dark gray when moist. 

_ The upper subsoil, extending from a depth of about 14 to 20 inches, 
is grayish-brown, light brownish-gray, or brown mildly alkaline non- 
calcareous somewhat compact heavy clay loam or clay containing 
many rock fragments. It is rather hard to penetrate with a bar 
because of the many pebbles and stones. In many places the material 
breaks on the vertical cleavage planes into aggregates that are difficult 
to crumble, This layer is dark grayish brown when moist. From 
about 20 to 30 inches, the sibsoll consists of many rock fragments 
imbedded in brown clay loam. The fine material of this layer ranges 
from brown in the upper part to pale brown or light brownish gray 
in the lower. It is moderately alkaline in reaction and is calcareous 
iH A lower part in most places. The quantity of rock increases with 
lepth. 

elow 30 inches is partly decomposed argillite rock mixed with 
some pale-brown soil. This material grades at about 40 inches into 
nearly solid argillite bedrock that is dark gray or very dark gray, 
somewhat marbled, extremely hard, and resistant to weathering. 
Cracks in the bedrock contain brown weathered rock material. 
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Use and management.—Durkee stony clay Joam is used for range 

azing (pl. 3) and in comparison with other range land of the area, 
is average or slightly better than average. To obtain the most grazing, 
the qumnben of Tvestock should be carefully adjusted to the carrying 
capacity. The greater part of this soil is too steep or too stony 
for cultivation. 


Durkee stony clay loam, eroded phase (12-25% slopes) (Ds).— 
This phase has been severely sheet-eroded or gullied. Much of the 
surface soil has been lost through sheet erosion, and shallow gullies 
are fairly common. In places the subsoil is exposed. The natural 
vegetation is similar to that on Durkee stony clay loam. 

se and management.—This phase is used almost entirely for mange 
pasture. Its carrying capacity is somewhat less than that of the 
uneroded or only slightly eroded Durkee stony clay loam. Grazing 
should be carefully restricted to prevent further depletion of the 
range. Livestock should not be turned on the range in the sprin 
before the grass has obtained sufficient growth, and the plants shoul 
not be grazed too short. An increase in the density and the growth 
of the grasses will tend to check or prevent further soil erosion. 


Durkee stony clay loam, steep phase (25-45% slopes) (Dp).— 
Areas of Durkee stony clay loam having dominant slopes of more than 
25 percent make up this phase. Relief is steep or semimountainous, 
suriace runoff is very rapid in most places, and the soil is more sus- 
ceptible to erosion than the less steep areas of Durkee stony clay loam. 
This soil resembles Durkee stony clay loam in most internal charac- 
teristics; but in most places it is shallower to bedrock, slightly less 
clayey in the subsoil, and more stony on and in the surface soil. It 
has a small total area. 

Use and management.—This phase is used for range grazing; but 
because of its steeper slopes and greater surface runoff, it supports 
Jess vegetation than the normal phase and is of lower value for grazing. 
Because this soil is susceptible to erosion when not protected by a 
sufficient vegetative cover, it is especially important that all feasible 
measures be taken to increase the growth and density of the vege- 
tation. Deferring grazing in the spring, removing the stock before 
the grasses are grazed too short, and proper distribution of drinking 
water and salt are practices that slioald increase the productivity 
of the range. 


Durkee stony clay loam, eroded steep phase (25-45% slopes) 
(Dc) .—This phase is severely sheet eroded or gullied. Owing to steep 
relief, it is naturally stonier, shallower, and more variable than Durkee 
stony clay loam; and in addition much of the original surface soil 
has been lost through erosion. The relief is smimountainous—mostly 
high domelike ridges cut by V-shaped ravines. 

se and management.—This eroded steep phase is used only for 
Tange grazing. Greater erosion and a shallower surface soil make 
its carrying capacity less than that of Durkee stony clay loam, steep 
hase. Encouraging vegetative growth is a highly desirable practice. 
Bains areas may require reseeding. The practices recommended for 
Durkee stony clay loam, steep phase, also apply to this soil. 


Soil Survey of Baker Area, Oregon PLATE 3 


Big sagebrush and grass range on Durkee stony clay loam on hills in background. 
Rounded topography is that typically developed over the argillite rock 
underlying Durkee soils. Virtue Flat is just beyond the road. 
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GEM SERIES 


The Gem series is made up of fairly dark well-drained soils of the 
uplands that have moderately well-defined profile layers and a cal- 
eareous subsoil. Gem soils are ordinarily developed on materials 
weathered from basic igneous bedrock, principally basalt, but in this 
area much phonolite and some andesite and volcanic tuff are also 
present in addition to the basalt. These rocks are very resistant to 
weathering, and Gem soils are consequently somewhat shallow and 
stony. The soils formed under an annual precipitation of 18 to 16 
inches, eee moderate snowfall. The natural vegetation is 

asses, big sagebrush, and many flowering plants, including wild 
legumes. Most areas are rolling or hilly, but some are undulating and 
others are steep. Gem soils differ from the Ruckles and Lookout 
soils in gta, beck’ and richer in organic matter, in containing less 
lime, and in having developed in a less arid region. 


Gem clay (2-25% slopes) (Ga).—This clayey soil has a rather thin 
stony clay subsoil. It is of relatively small extent and typically 
occurs on gently rolling or rolling benchlike uplands, Slopes are 
dominantly in the 7- to 12-percent range. Surface drainage is med- 
ium to rapid, but internal drainage is slow. The water-holding capac- 
ity is fairly good but it is limited by the heavy texture and shallow 
profile. e soil does not contain excess soluble salts or alkali. Cheat- 
grass is the most common plant on overgrazed areas, but there is 
also much big bunchgrass and Sandberg bluegrass. 

Profile description.—The surface soil, to a depth of about 10 inches, 
igs dark grayish-brown, dark-gray, dark-brown, or grayish-brown 
clay or heavy clay loam. It is als a in organic matter, non- 
calcareous, and neutral in reaction. e layer is very dark grayish 
brown or very dark brown and plastic when wet. The upper 2 or 3 
inches in virgin areas are root-bound and granular, but the lower part 
breaks into large granules. Some anguley rock fragments are in 
and on the surface layer. 

The upper subsoil, between depths of 10 and 20 inches, is brown or 
grayish-brown neutral or mildly alkaline compact very hard ony 
somewhat mottled with yellowish brown and grayish brown. It 
breaks vertically into subangular blocks or nutlke aggregates that 
have a vitreous coating on the fissure planes. The material is sticky 
and plastic when wet. This layer grades into brown or grayish-brown 
calcareous clay containing much segregated lime and a considerable 
number of partly disintegrated angular basalt fragments. 

The subsoil, between 26 to 36 inches, contains many rock fragments. 
The material between the rocks is brown, very pale-brown, or yel- 
lowish-brown clay loam mixed with very light-gray or white cal- 
careous material. This layer grades into the parent bedrock, prin- 
cipally basalt, at depths ranging from 16 to 50 inches but mostly at 
a depth of 36 inches. 

se and management.—Gem clay is used entirely for range pasture, 
a use to which it is well suited. Its grazing value is somewhat higher 
than average for the area. Some sheet erosion but very little gullying 
have followed overgrazing. The less stony areas probably would be 
fairly well suited to hay and pasture under irrigation, but most areas 
are on high dissected uplands where little or no irrigation water is 
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available. The stony areas included with this soil and shown on the 
map by stone symbols would be expensive to clear. 


Gem clay, eroded phase (12-25% slopes) (Gs).—This phase occurs 
on rolling to hilly uplands and has been appreciably eroded. It 
resembles Gem clay but its surface soil is thinner and more irregular in 
depth. The subsoil is exposed in small areas, and shallow gullies are 
fairly common. Some areas with slopes of less than 12 percent have 
been included. Surface drainage is rapid or very rapid. The soil 
has a small aggregate area. Its natural vegetation resembles that on 
Gem clay but the grazing value is lower. Grazing should be con- 
trolled to allow increased growth and density of the grass cover. 
Better vegetative growth wil tend to check or prevent further erosion. 


Gem clay, steep phase (25-45% slopes) (Gp).—This phase con- 
sists of steep areas of Gem clay not severely eroded. The total area 
is aed small. The soil resembles Gem clay in internal character- 
istics but is stonier, somewhat lighter colored, shallower to bedrock, 
and slightly less clayey in most places. Much of it has sustained 
slight or moderate erosion. Surface drainage is very rapid. 

his soil is used for range grazing, but because of steep relief, very 
rapid surface runoff, and the shallow stony profile, it is of low value 
for that purpose. Grazing should be strictly controlled so that grasses 
and other grazing plants can increase their stand and growth. Con- 
trolled grazing will increase the productivity of the range and tend to 
check further erosion. 


Gem clay, eroded steep phase (25-45% slopes) (Gc).—This phase 
differs from the steep Ned of Gem clay in being more severely eroded 
or gullied. It resembles Gem clay in internal characteristics, but the 
sortase soil is thinner, more irregular in depth, stonier, and somewhat 
lighter colored. The subsoil is exposed in places, is slightly less clayey 
than Gem clay, and bedrock is nearer to ts surface. The phase has 
only a small total area. 

se and management.—This phase is used for range grazing, but 
the grazing value is low because of steep relief, very rapid surface run- 
off, the eroded condition, and the shallow stony profile. Most of the 
gullies probably formed following overgrazing, but it is probable 
that some existed before the area was settled. Grazing should be 
rigidly controlled so that grasses and other plants may have a chance 
to become better established. An increase in the vegetative cover will 
raise the productivity of the range and tend to check further erosion. 


GLASGOW SERIES 


Soils of Glasgow series have developed in upland areas, mainly 
from weathered volcanic tuff. In many places the tuff is capped by 
diatomite, and small areas developed over diatomite areincluded. The 
soils of this series are fairly extensive and are often associated with 
the Lookout and Brownlee soils. The relief is suggestive of dissected 
benches, and the Glasgow soils occupy the tops of the benches. The 
native vegetation is sagebrush, grass, and some scattered bitterbrush 
ao mountain-mahogany. A few ponderosa pines grow west of 

parta. 
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Glasgow silt loam (2-12% slopes) (Gz).—The benchlike relief of 
this inextensive soil is fairly smooth. ‘The larger areas are associated 
with the Lookout and Brownlee soils. The soil is well-drained, free of 
salts and alkali, and because of the shallowness to rock, it is only 
moderate in water-holding capacity. The subsoil is permeable. _ 

Profile description —To a depth of about 5 inches the surface soil 
is grayish-brown or slightly dark grayish-brown heavy silt loam to 
gritty clay loam of neutral reaction. This layer is very dark gray, 
very dark brown, or dark grayish-brown when wet, and in most places 
itisrather granular. Fragments of volcanic tuff are scattered on and 
inthe soil. From a depth of about 5 to 10 inches the material is simi- 
lar but breaks into small easily crumbled nutlike aggregates. 

The subsoil is brown, mildly alkaline, moderately compact ay loam 
with a very weak prismatic structure. The color ranges from brown 
to pale-brown or grayish-brown, and the pas shade is caused by a 
high content of decomposing volcanic tuff. The soil material breaks 
into small fairly easily crumbled aggregates and contains many fine 
roots. In most places a pale-brown or light brownish-gray calcareous 
clay loam lies between depths of about 24 and 26 inches. It grades into 
the white or very light-gray weathered volcanic tuff that continues 
downward to a depth of 20 feet or more. Where not exposed, the 
rock is nearly white, but is darker gray when weathered. ‘The tuff is 
vesicular consolidated volcanic ash and other volcanic material of very 
light weight, but it is hard and contains pumicelike fragments. This 
eruptive material occurs in nearly horizontal strata and apparently 
‘was deposited in water and later hardened. Some rust-brown stains 
are on the upper part. 

Included with this soil because of smal] extent and similarity are 
amall areas northeast of Keating underlain by diatomite (7). These 
included areas, indicated by triangular symbols on the soil map, have 
a grayish-brown neutral friable loam surface soil to a depth of about 
7 mches. This layer is somewhat granular and low in organic matter 
but it crumbles easily. Locally it is somewhat dark because of re- 
stricted drainage. Eeattared rounded pebbles—mostly argillite, 
quartz, greenstone, and basalt—are in the soil in places and probably 
are derived from jascustrine or fluviatile material that covered the 
diatomite. The fine material is gritty when dry but sticky when wet. 

The upper subsoil, from about 7 to 14 inches, is a pale- or yellowish- 
brown noncalcareous nearly neutral compact clay loam that breaks 
with an irregular prismatic structure. This layer grades into yel- 
lowish-brown or light yellowish-brown compact clay fama that breaks 
into angular blocks. There are many rust-brown stains. The ma- 
terial is mildly to moderately alkaline, and it is mildly calcareous in 
most places. 

_The parent material—very pale-brown clay loam mixed with white 
diatomite—is at an average depth of 24 inches, and it is underlain at 
a depth of about 36 inches by white diatomite. The diatomite, con- 
tinuing to a depth of 10 feet or more, is consolidated, lies in distinct 
horizontal layers, and is penetrated by roots to a depth of 7 feet or 
more. The depth to the diatomite varies considerably in short dis- 
tances, outcrops of the white material are common, and in many places 
the diatomite rests on voleanic tuff, 
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Use and management.—Glasgow silt loam is well suited to and is 
used mostly for pasture. Possibly 5 percent of it is cultivated, main] 
to alfalfa and wheat. Yields are lower where the soil is dry-farme 
All of this soil has undergone some erosion caused by overgrazing. 

The underlying volcanic tuff, below a depth of about 40 inches, is 

od building stone and especially desirable because of its high insulat- 
ing quality. Some of the diatomite underlying this soil has been mined 
and is of fairly good commercial quality. Development of these de- 
posits is handicapped because the nearest shipping point is more than 
20 miles away. 


Glasgow silt loam, eroded phase (2-12% slopes) (Ga).—This 
phase is of small total area and is composed of eroded areas of Glas- 
gow silt loam having dominant slopes of less than 12 percent. It is 
similar to Glasgow allt loam, but its surface soil is shallower and more 
irregular in depth. Much of the original surface soil has been 
removed by sheet erosion, and the subsoil is exposed in places. Shal- 
low gullies are fairly common. 

Most of this eroded soil is used for range pasture; little is cultivated. 
Its grazing value is lower than that of Glasgow silt loam. Grazing 
should be controlled to prevent further damage by erosion. 


Glasgow silt loam, gently sloping phase (2-7% slopes) (Gu).— 
Except for its more gentle relief and its being less subject to erosion, 
this phase is similar to Glasgow silt loam. It occurs in small bodies 
and is mostly under cultivation. Crop yields are the same as or 
slightly higher than for Glasgow silt loam. 


Glasgow silt loam, hilly phase (12-25% slopes) (Gx).—Hilly and 
steep not severely eroded arens make up this phase. It occurs mostly 
on slopes below benches and around streamhends. It is similar to 
Glasgow silt loam but more variable in depth to bedrock and contains 
only a little lime in the subsoil. 

This phase is used entirely for grazing. Overgrazing has allowed 
moderate erosion, for the soil is especially saceouble to erosion, 
Grazing should be controlled to increase the carrying capacity of the 
range and to check further erosion. 


Glasgow silt loam, eroded hilly phase (12-25% slopes) (Gr).— 
This phase consists of severely eroded areas of Glasgow silt loam. 
It is similar to Glasgow silt loam; but because of the steeper relief, 
the surface soil is shallower and accumulation of lime in the subsoil is 
less. It occurs chiefly along ravines extending into high benches. 
Surface drainage is very rapid, and shallow gullies are fairly common. 
Included areas underlain by diatomaceous material but having about 
the same kind of soil and the same use are shown on the soil map 
by symbols. 

The soil is used only for native pasture, for which it has a low 
value. Grazing should be restricted to prevent further erosion. 


Glasgow stony loam (2-12% slopes) (G1).—Except for the greater 
number of stones on the surface and in the profile, this soil resembles 
Glasgow silt loam. Typically it overlies volcanic tuff, but small 
included areas are aiderleid by diatomite. This soil is of small 
extent. It is slowly permeable but low in water-holding capacity 
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pat bard o its shallowness to rock. It is well drained and free of salts 
and alkali. 

Profile description.—The surface soil, extending to a depth of about 
8 inches, consists of grayish-brown or slightly dark grayish-brown 
granular noncalcareous heavy loam or gritty clay loam containing 
many angular stones. . 

The subsoil, from 8 to 20 inches, is brown, pale-brown, or grayish- 
brown noncaleareous stony clay loam. The quantity of loose stones 
increases with depth; and owing to the large content of rock, the 
subsoil has no definite structure. . 

A pale-brown or light brownish-gray calcareous layer about 3 inches 
thick occurs at an average depth of 20 inches in some places. This 
rests on partly weathered light-gray or white voleanic tuff, the 
interstices of which contain some light brownish-gray and rust-brown 
noncalcareous gritty clay loam. This tuff is very hard to penetrate 
with a crowbar. Below an average depth of 40 inches the rock is 
solid and only little affected by lsbeorpiteh | 

Use and management.—Glusgow stony loam is used only for native 
pasture and has a lower value for that use than most of the soils of 
the area, Over 25 percent of the surface soi] has been lost through 
erosion. 


Glasgow stony loam, eroded phase (2-12% slopes) (Gn).—This 
eroded phase is similar to Glasgow stony loam but has a shallower and 
more irregular surface soil. The subsoil is exposed in places. The 
total acreage is small, and the grazing value is less than that of Glas- 
gow stony loam. Grazing should restricted to reduce further 
erosion. 


Glasgow stony loam, hilly phase (12-25% slopes) (Gr).—This 

hase consists of hilly or strongly sloping areas of Glasgow stony 
Toain. The profile is similar to that of Glasgow stony loam; but be- 
cause of stronger relief, less lime has accumulated in the subsoil. The 
grazing value is considerably lower because the slopes are steeper. 


Glasgow stony loam, eroded hilly phase (12-25% slopes) (Gim).— 
This phase consists of severely eroded or gullied hilly or strongly 
sloping areas. It is similar to Glasgow stony loam, but its surface 
soil is shallower and more irregular in depth, and the subsoil is exposed 
in places. Shallow gullies are common. Owing to stronger relief 
there is less accumulation of lime in the subsoil. The grazing value o 
this soil is somewhat lower than that of Glasgow stony loam. 


Glasgow stony loam, steep phase (25-45% slopes) ee 

hase is somewhat more variable than Glasgow stony loam. Much of 
it has sustained moderate erosion, which has been augmented by un- 
controlled grazing. Outcrops of light-gray volcanic tuff are fairly 
common. Grazing should be rigidly controlled to check erosion and 
increase the density of range plants. 


Glasgow stony loam, eroded steep phase (25-45% slopes) (Go).— 
Severely eroded or gullied steeply sloping areas make up this phase. 
It occurs mainly along ravines. It is similar to Glasgow stony loam, 
but its surface layer is shallower because of the loss of soil through 
sheet erosion, and its subsoil is more variable because of the steep relief. 
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Outcrops of light-gray tuff are common, and white diatomite crops 
out in places. The grazing value is low, and use should be restricted 
to control erosion. 


Glasgow stony soils (12-45% slopes) (Gs).—These stony soils 
compose 2 complex of gravelly or stony medium- to gi clr 
soils on steep slopes where stratified material avian se Volcanic tuff, 
diatomite, and interstratified layers of gravel, conglomerate, and clay 
are among the materials on which the soils have developed. The 
complex is moderately extensive. 

Profile description—Owing to the steep relief and the stratified 
nature of the underlying materials, the surface soil ranges from 
gravelly stony loam to gravelly clay. Where erosion is not too severe 
the surface soil is grayish-brown to a depth of about 6 inches, and in 
such areas the subsoil is brown, grayish-brown, or pale-brown gravelly 
clay loam to a depth of about 18 inches. Many rounded stones are 
scattered on and in the soil. Argillite stones are most common, fol- 
lowed by quartzite, basalt, quartz, greenstone, and phonolite. The 
substratum consists of stratified material in which volcanic tuff and 
diatomite are conspicuous because of their light color. 

Use and management.—Glasgow stony soils are very susceptible to 
erosion. Most areas have been damaged so much by sheet and gully 
erosion that they are of little value for grazing. The native vegeta- 
tion is scattered sagebrush and grass, but there are many bare spots. 
Many of the gullies and bare areas probably were present before the 
area, was settled, but erosion has greatly increased following overgraz- 
ing. Special control measures, such as the complete restriction of 
grazing and the planting of drought-resistant plants, are needed. 


GOOCH SERIES 


Soils of the Gooch series occupy poorly drained, level, nearly level, 
or basinlike areas on alluvial fans, stream bottom lands, and old lake 
bottoms. They have formed from recent assorted water-laid mate- 
rial of mixed geologic origin. The subsoil layers show little or no 
differentiation in structure or texture. These soils contain a variable 
quantity of excess soluble salts, and salty areas are shown on the map 
by alkali symbols or as an alkali phase. On the less salty areas the 
native vegetation is largely bluegrass and other grasses. Saltgrass, 
greasewood, and other alkali-tolerant plants grow on the more salty 
areas. A few scattered areas are very strongly alkaline and rather 
barren. Gooch soils are lighter colored than the Wingville and differ 
from the Baldock soils in having a slowly or very slowly permeable 
heavy layer in the subsoil or substrata. 


Gooch silt loam (0-2% slopes) (Gr).—A small to moderate quan- 
tity of salts and alkali occurs in this soil and the quantity seems to be 
slowly increasing. Surface drainage is slow, and because of the 
moderately high water table and heavy-textured subsoil, underdrain- 
age is poor. The natural vegetation is largely saltgrass, with some 
wild barley, alkali-grass, tall ryegrass, and other grasses, and in wet 
places tulegrass, flags, and other moisture-loving plants. 

Profile description —To an oer depth of 5 inches the surface 
soil is light-gray or gray strongly alkaline calcareous silt loam. The 
material is root-bound in virgin areas, slightly platy, and dark gray or 
very dark gray when wet. It has a fair to low organic content. A 
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characteristic of the soil is the distinct variation in darkness that 
accompanies slight changes in moisture content. The lower part of 
the surface soil, occurring on the average between depths of 5 and 16 
inches, consists of light-gray or gray calcareous friable silt loam that 
breaks into small angular easily crumbled aggregates. The two layers 
contain some excess soluble salts, and a trace of white efflorescence 
occurs at the surface when the soil is dry. The entire surface soil is 
free from gravel and stones and ranges from 10 to 20 inches or more 
in total thickness. 

The subsoil, between about 16 and 36 inches, is light-gray or light- 
olive gray calcareous slightly compact silt loam. This layer is faintly 
variegated with gray and yellowish brown, contains a few rust-brown 
specks, and is dark gray or gray when moist. It has many fine roots 
and fine channels, is low in organic content, and contains much mica. 

White or Tight ray calcareous moderately or strongly alkaline 
slightly compact silty clay lies on the average between depths of 36 
and 50 inches. The texture of this material varies from silty clay loam 
to clay, but it is always very slowly or slowly permeable to moisture 
and retards internal drainage of the soil. The depth to this heavy 
layer ranges from 24 to 60 inches, and the layer itself is of variable 
thickness. 

Between depths of 50 and 60 inches the material is light-gray or 
white rather friable silt loam or silty clay loam. This layer has no 
definite structure but breaks easily. It is moderately to strongly 
alkaline and calcareous here and there. The lower part contains a 
very few pebbles. The material is gray when wet. places a 10- 
inch layer of white volcanic ash occurs at this depth. 

Light-gray clay loam containing much imbedded gravel lies between 
depths of 60 and 66 inches. It, in turn, rests on beds of light-gray, 
light brownish-gray, light olive-gray, or pale-olive porous water-worn 
gravel, sand, and small rounded cobblestones. These beds are generally 
noncalcareous and mildly or moderately alkaline, but in some areas 
near seeps from hot springs they are strongly alkaline. The depth to 
the gravelly substrata ranges from 3 to 7 feet. The gravel is water- 
logged much of the year. 

se and management.—Probably 20 percent of Gooch silt loam is 
under cultivation; a small area is used for native hay and the rest is 
in saltgrass pasture. Small grains, alfalfa, Ladino clover, and similar 
crops do fairly well, though there are many bare spots in cultivated 
fields. Barley and wheat are grown under irrigation. Some straw- 
berry clover has been sown to improve the pastures. 

The main problems of management are improvement of drainage, 
prevention of the accumulation of salts and alkali, and if possible, the 
reduction of salts and alkali content. The soil is not spell adapted to 
irrigated crops because surface drainage is slow and the subsoil is 
very slowly or slowly permeable. The heavy subsoil layer favors 
the accumulation of soluble salts and increases the difficulty of 
removing such salts by repeated irrigations and improved drainage, 
Deposition has exceeded erosion on this soil. 


Gooch silty clay loam (0-2% slopes) (Gu).—This soil is closely 
associated with other Gooch and the Wingville, Baldock, and Umapine 
soils. Natural surface drainage is slow, but most areas have been 
ditched to provide some surface runoff, Internal drainage is re- 
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stricted by the clayey very slowly or slowly permeable layer in the sub- 
soil and also by the moderately high water table in the porous sub- 
stratum. Much of the material is probably partly lake-laid, but the 
coarse substrata are obviously stream-laid. The vegetation is largely 
bluegrass, tall ryegrass, other grasses, mullein, flags, wild rose, and 
thistle. Considerable saltgrass grows on saline areas. 

Profile description—The surface soil is free of stones and pebbles 
but contains a small quantity of mica. In virgin areas the upper 
part (to a depth of 5 inches) is gray root-bound friable calcareous 
silty clay loam. This part is very dark gray or nearly black when 
wet, moderate or fair in organic content, and moderately to strongly 
alkaline in most places. In small areas, however, it is very strongly 
alkaline. A trace of white efflorescence is sometimes found on the 
surface after the soil has dried following a prolonged wet period. 

Between depths of 5 and 17 inches, the material is similar or slightly 
lighter in color and slightly lower in organic-matter content than the 
upper layer. It breaks with a faint vertical cleavage into small easily 
crumbled aggregates. 

The subsoil may contain Inyers of plastic clay at any depth, and it 
is variable below a depth of 36 inches. Between depths of 17 and 38 
inches it is light-gray or white firm or somewhat compact clay or silty 
clay loam. It is very slowly or slowly permeable to water, generally 
calcareous in the upper part, and less calcareous with increasing depth. 
There are many fine roots and numerous fine channels. Like other 
parts of the subsoil, this layer contains some fine rust-brown and gra: 
mottlings. It is gray or grayish brown when wet. This materia 
passes into light-gray or very pale-brown slightly compact but friable 
silty clay loam or clay. 

The material between depths of 50 and 60 inches is light-gray or 
very pale-brown silty clay loam or clay loam containing a very few 
imbedded pebbles in some places. It is generally noncalcareous and 
mildly or moderately alkaline. . 

The material between depths of 60 and 65 inches is light-gray or 
light olive-gray clay mottled with rust brown and light bluish gray. 
It contains much imbedded gravel and rests on stratified beds of light- 

ay or light olive-gray very porous gravel, sand, and finer sediments. 

he depth to the gravelly substratum is variable and ranges from 36 
to 80 inches or more. 

Use and management.—Probably 60 percent of Gooch silty clay 
loam is under cultivation; the rest is used for native hay and pasture. 
Bluegrass and timothy are grown under irrigation on about 40 per- 
cent of the cultivated area and Peaues an average yield of 134 tons 
an acre. Wheat, barley, and a little alfalfa are grown. Because of 
the moderately high water table, alfalfa soon dies out. 

Owing to the nearly level relief, there has been no appreciable ero- 
sion. The salinity apparently is increasing because drainage is de- 
ficient and because soluble salts are being carried in by irrigation 
water, by runoff from other soils, and by water from strongly alkaline 
hot springs. Some standing irrigation water is allowed to evaporate 
on the surface, and this leaves an accumulation of soluble salts. 

The soil needs better spiny which could be accomplished by 
constructing deeper ditches and canals to carry off standing surface 
water and to lower the water table. The very slowly or slowly 
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permeable layer in the subsoil increases the hazard of salt accumula- 
tion in the surface soil and increases the difficulty of removing it by 
controlled irrigation and drainage, 


Gooch silty clay loam, alkali phase (0-2% slopes) (Gv).—The 
surface soil and upper subsoil of this phase contain a trace of mica 
and are free of stones and pebbles. Surface drainage is slow, and 
internal drainage is restricted by the heavy surface soil and subsoil. 
The natural vegetation is largely saltgrass, other grasses, and scattered 
greasewood, sagebrush, and rabbitbrush. 

Profile description—The surface soil is light-gray or nearly white 
calcareous silty clay loam to an average depth of 14 inches. The 
color changes to grayish brown or slightly dark gray when the soil is 
wet. The upper 5 inches of this layer is more or less root-bound in 
virgin areas, fair to low in organic-matter content, and somewhat 

laty to granular. The lower part breaks into cubelike aggregates, 
he entire surface soil is sticky when wet. It is generally strongly 
alkaline, but the range is from moderately to very Bronely alkaline, 

The layer between depths of about 14 and 24 inches is lig t-gray or 
white calcareous firm or rather compact silty clay loam that breaks into 
large pieces with no distinct cleavage. It contains many fine roots and 
numerous fine channels. It contains a trace of grayish variegation 
and rust-brown specks. In places the material is silty clay with a 
faint vertical breakage. 

Between average depths of 24 and 36 inches, the subsoil is light- 
gray or very pale-brown calcareous firm or slightly compact silty clay 
loam or clay loam that breaks into irregular nutlike aggregates the 
size of a Bone or smaller. This material contains a trace of white 
segregated lime in places, many fine channels, and a trace of gray and 
rust-brown variegation. It grades into white or very light-gray rather 
compact calcareous silty clay or silty clay loam that contains many 
specks and streaks of rust brown and yellow, and in places thin layers 
of very pee bern fine sand. This layer is sticky and light brownish 
gray or light olive gray when wet, and it is very slowly permeable to 
water. 

The material between depths of 50 and 72 inches is variable. Strat- 
ified layers of pale-olive, light yellowish-brown, bluish gray, and gray 
fine sand and clay occur in many places, but commonly a 6-inch layer 
of pale-olive or light olive-gray clay containing many round imbedded 
pebbles lies just below a depth of 50 inches. This layer, in turn, rests 
on stratified layers of pale-olive, light yellowish-brown, light olive- 
gray, or gray porous gravel and sand that contain some small rounded 
cobblestones. ‘The depth to the gravelly substratum varies from 36 to 
80 inches or more. 

The porous gravelly material of the substratum is waterlogged in 
spring. The water table recedes during summer but is always fairly 
high. The gravelly layer is slightly limy in the upper part but be- 
comes less limy with increase in depth. It ranges from moderately to 
strongly alkaline. The ground water is strongly alkaline in some 
areas north of Baker, probably because highly alkaline hot springs are 
in that locality. 

Use and management.—About 15 to 20 percent of Gooch silty clay 
loam, alkali phase, is cultivated, mostly to barley, wheat, and some 
alfalfa, The rest of the land is used for native hay and pasture. 
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Native hay produces about 1 to 114 tons an acre if it is irrigated with 
floodwater in early spring. The soil is irrigated by flooding through 
shallow ditches. Deposition of silt from gold placer mines has more 
than compensated for any erosion. 

The amount of salts and alkali is apparently increasing slowly and 
if allowed to continue may in time ma the soil unproductive. Small 
scattered areas in cultivated fields are now rather barren because of 
alkali. Most of the soil contains moderate to slight quantities of salts 
and alkali, but not enough to injure small grains. More deep ditches 
are needed to lower the water-table and to carry off surplus irrigation 
water so it will not evaporate on the surface. The excess accumula- 
tion of soluble salts in the soil is rather difficult to remove by repeated 
irrigations because water moves slowly through the clayey layers. 


GRAVEL PITS 


Gravel pits (Gw) are excavations where commercial gravel and sand 
have been removed for surfacing roads and for other purposes. They 
have little or no agricultural value. 


HAINES SERIES 


Soil of the Haines series is formed on poorly drained alluvial and 
lake-laid materials of mixed geologic origin under a cover of saltgrass. 
The annual precipitation is 10 to 12 inches. The Haines soil con- 
tains much atten and has the lightest gray surface layer of any soil 
in the area. It differs from the associated and related Umapine and 
Baldock soils in having a layer of volcanic ash in the lower part of the 
profile, a lighter colored surface soil, and a feebly cemented subsoil. 


Haines silt loam (0-2% slopes) (Ha).—This soil occurs in level or 
basinlike areas on stream bottoms or old Jake bottoms where surface 
drainage is slow and underdrainage is poor. The larger areas are asso- 
ciated with the Umapine, Baldock, and Gooch soils. In spring much of 
the soil is covered with shallow water. Erosion is negligible. The 

arent material comes largely from lava, granite, argillite, and other 
Linde of metamorphic rock. The sod-bound surface layer in virgin 
areas contains considerable organic matter, but below this part of the 
profile the content is apparently low. The surface soil is free of stones 
and gravel but high in content of salts and alkali. The soil profile 
is fairly permeable to water, but only roots of alkali-tolerant plants 
penetrate the subsoil. The natural vegetation is mostly saltgrass and 
some scattered greasewood and flowering plants. Some wild barley, 
white clover, and alkali-grass grow in places, and tulegrass and flags in 
wet spots. 

Profile description—The surface soil of virgin areas to depths of 1 
to 4 inches is light brownish-gray or grayish-brown more or less platy 
friable calcareous silt loam ‘hat contains much salt and alkali. It is 
strongly root-bound, is grayish brown when moist, and grades into 
very light gray or white highly calcareous somewhat compact silt 
loam. This lower layer has a fine platy structure in the upper part. 
It is grayish brown when moist. 

The layer between depths of 12 and 20 inches is very light-gray or 
white highly calcareous strongly or very strongly alkaline compact 
silt loam. The material breaks with a faint vertical cleavage into 
irregular aggregates, some of which are small and weakly cemented. 
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This layer is one of the most conspicuous features of the soil. The 
depth to this layer ranges from 6 to 26 inches or more. 

rom a depth of 20 to 36 inches the subsoil is white or very light- 
gray calcareous silt loam. This layer is light brownish gray or 
grayish brown when moist and contains many fine holes from old root 
channels and a trace of grayish-brown variegation. The material 
from 36 to 48 inches ig white or light-gray silt loam or loam, calcareous 
in fa that contains much mica and a trace of gravel. 

elow 48 inches there may be a 6- to 12-inch layer of white or very 
light-colored very fine sandy loam (volcanic ash). This layer is of 
sporadic occurrence. Following is a thin layer of light-gray silt loam 
or clay loam containing much imbedded gravel, and abruptly below 
this layer at an average depth of 60 inches are stratified beds of light- 
gray gravel and sand. The gravelly substrata are calcareous only in 
places, free of alkali, and more than 5 feet thick. 

Between depths of 24 and 60 inches the soil material may be strati- 
fied and may contain layers of sand and clay and occasionally a dark 
grayish-brown buried surface soil. 

se and management.—Nearly all of Haines silt loam is used for 
saltgrass pasture, to which it is well suited. As it is more or less 
subirrigated, the soil is grazed from spring until early fall. Small 
areas are cultivated, mostly to barley, but crops are spotty and yields 
are low. Some strawberry clover is being tried and is yielding 
satisfactorily. 

Poor drainage and the presence of salts and alkali are the greatest 
drawbacks. The salinity is increasing in the surface soil because 
soluble salts are being added from floodwaters. On evaporating, the 
floodwater leaves a film of soluble materials on the surface. Some 
salt is probably carried up by roots, capillarity, and hydrostatic pres- 
sure, but the substrata are relatively noncaleareous and free of alkali 
and therefore are a minor source of the surface salt. Further increase 
in salinity content can be prevented by constructing canals to remove 
surface water before it evaporates. Most of the salt probably can be 
removed by irrigation and drainage. These operations would be 
rather expensive because the soil is nearly level and there is a shortage 
of water for such reclamation purposes. The soil probably would 
be fairly productive under good management if reclaimed from salts 
and alkali. 

HALFWAY SERIES 

Soils of the Halfway series have developed under imperfect to mod- 
erately good drainage on mixed alluvial-fan materia! derived princi- 
pally from basalt and granite. The annual precipitation ranges from 
17 to 25 inches. The entire profile of these soils is noncalcareous and. 
neutral or slightly acid. The natural vegetation is predominant] 

ass. Halfway soils are very productive when irrigated. They dif- 

er from the associated and related Langrell soils in being less well 
drained and in having a more clayey subsoil. They are less dark, are 
better drained, and have a more clayey subsoil than the Catherine 
soils, They have a darker surface soil and are less well drained than 
Applegate soils. 


Halfway clay loam (0-2% slopes) (Hc).—This dark-colored non- 
caleareous soil formed in swales and basinlike areas from young 
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alluvial-fan material of mixed geologic origin. This soil is associated 
with other Halfway soils, as well as with the Langrell soils. Surface 
drainage is slow but adequate for grain and hay crops; internal 
drainage is slow. The soil is slowly permeable to water, high in 
water-holding capacity, and entirely fea of salts and alkali. Its 
surface Inyer is high in organic-matter content. Owing to the 
smooth nearly level relief, erosion has been negligible. The native 
vegetation consists mostly of grass and a few scattered aspens, willows, 
black haws, ponderosa pine, rosebushes, and other trees and shrubs. 
Bluegrass, pinegrass, and orchard grass are common. 

Profile description—The surface soil is dark grayish-brown or 
dark-gray granular friable clay loam to an average depth of 10 inches, 
When moist, it is very dark brown or almost black. The upper part 
is sod-bound in virgin areas. Practically no gravel or stones are on 
the surface. 

The upper subsoil between depths of 10 and 20 inches is dark 
grayish-brown or dark-brown somewhat compact heavy clay loam 
that breaks into medium-sized angular faintly prismatic aggregates. 
There are many fine roots. Most roots penetrate the aggregates, 
but many follow the fissures. The texture ranges from clay loam to 


clay. 

‘the subsoil between depths of 20 and 30 inches is dark grayish- 
brown rather compact clay having a prismatic structure. The prisms 
break into irregular nut-sized aggregates. The subsoil between aver- 
age depths of 30 and 44 inches is dark grayish-brown to brown rather 
compact clay mottled with rust brown or yellowish to reddish brown. 
It breaks with a vertical cleavage into large angular aggregates and 
contains some gravel. 

The lower subsoil, between depths of 44 and 60 inches, ranges from 
dark grayish-brown clay loam to brown gravelly clay loam. This 
layer is variable and may include layers of clay, loam, sandy loam, 
gravel, or occasionally a thin layer of white diatomaceous earth or 
volcanic ash. All of it is faintly variegated with rust brown or 
yellowish red. 

The substrata, occurring below an average depth of 60 inches, con- 
sist of brown, grayish-brown, and yellowish-brown perelly clay loam, 
gravelly sandy loam, clay loam, water-worn cobblestones, or gravel. 
The material is generally moist. The depth of the soil to the gravelly 
substrata ranges from 3 to 8 feet or more. 

Use and management.—Practically all of Halfway clay loam is 
cultivated under irrigation. Grain—including wheat, barley, and 
oats—and hay are the crops grown. Barley and oats occasionally 
yield over 100 bushels an acre. 


Halfway clay (0-2% slopes) (Hp).—Level or basinlike areas on 
alluvial fans are occupied by this soil. It occurs in association with 
other Halfway soils and those of the Langrell series. It is derived 
from heavy-textured mixed alluvium, Internal drainage is slow or 
somewhat restricted. Owing to the slow surface runoff, erosion has 
been negligible. The water-holding capacity is good. The soil has 
n high organic content and a fairly good structure. A heavy growth 
of grass covers virgin areas. 

Profile description.—To an average depth of 4 inches the surface 
soil is dark-gray clay of platy appearance that crumbles into pea-sized 
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granules when dry. It is nearly black, and yor and plastic when 
wet. It is strongly root-bound under virgin conditions. The lower 
part of the surface soil, between depths of 4 and 14 inches, is dark-gra 
waxy clay that breaks into large angular blocks and then into small 
cubelike aggregates. This material is nearly black when moist. The 
two layers of surface soil have a ne organic content and are free of 
stones, but they contain a trace of gravel. ; 

The upper subsoil, from a depth of 14 to 24 inches, is grayish-brown 
or dark grayish-brown plastic clay that breaks with vertical cleava 
into saree iit long aggregates, There are many fine root channels. 
Between depths of 24 to 30 inches, the subsoil! may be grayish-brown 
somewhat compact clay that breaks into small angular prisms that 
are gray-coated in places. This layer is of irregular occurrence and 
may be missing. ere it occurs, It passes abruptly into brown clay 
variegated with yellowish-brown and containing some rust-brown 
mottling. This clay material generally contains few pebbles and 
breaks into irregular clods. 

The material between depths of 40 and 60 inches is more permeable 
and more yellowish. In addition, it is somewhat stratified and con- 
tains much imbedded gravel and thin layers of sand. 

Stratified beds of porous gravel, sand, and rounded cobblestones 
may occur at any depth between 3 and 8 feet. These beds commonly 
exceed 10 feet in thickness and are generally waterlogged. 

Included with this soil are gravelly areas shown on the soil map a 
gravel symbols. In these areas the surface soil, to an average dept 
of 10 inches, is dark-gray plastic clay more or less variegated with 

ellowish brown and gray. Much gravel is scattered on and in this 
ayer. The upper subsoil, between depths of 10 and 24 inches, consists 
grayish-brown plastic clay mottled with rust-brown and gray. 
This clay occurs as a matrix ees cobblestones. The material is 
tough and difficult to penetrate with a crowbar because of the high 
stone content. The subsoil from a depth of 24 to 36 inches is generally 
a yellowish-brown firm or rather compact gravelly or cobbly loam. 

Below a depth of 36 inches and extending to 60 inches or more, the 
material is brown or yellowish-brown coarse porous gravelly or cobbly 
loam with layers of gravelly clay loam. The water table is at a depth 
of 3 or 4 feet. This included soil is seldom flooded, but it is generally 
soggy. 

se and management.—Probably 75 percent of Halfway clay is 
cultivated, principally to grains and clover-and-timothy hay. Drain- 
age is inadequate for alfalfa. Native bluegrass produces about 114 
tons of hay an acre, when irrigated. The gravelly areas covering 
about 200 acres are used mostly for native pasture. A small area of 
this included gravelly soil has been cultivated but has been allowed to 
revert to pasture. It is very difficult to cultivate because of the grav- 
elly plastic nature of the surface soil. 


Halfway silt loam (0-2% slopes) (Hp).—This dark-colored soil 
occurs on level or nearly level alluvial fans, mostly in broad swales 
along small streams. The surface soil is almost free of stones, but it 
and the upper subsoil usually contain a little gravel. Surface drain- 
age is slow but adequate for most grain, hay, and pasture crops. In- 
ternal drainage is medium to slow. The soil profile is moderately 
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to slowly permeable, high in water-holding capacity, and free of salts 
and alkali, The supply of organic matter in the surface soil is high. 
Erosion is nesliaibie The natural vegetation is mostly grass, but 
there are a few scattered clumps of aspen, willow, black haw, mullein, 
thistle, and other trees and weeds. 

Profile description.—Halfway silt loam shows moderate differentia- 
tion in texture and structure of subsoil layers, To an average depth 
of 6 inches the surface soil is dark grayish-brown or dark-gray granu- 
lar friable silt loam. The fistertal ia root-bound in virgin areas. The 
lower surface soil between 6 and 14 inches is somewhat dark grayish- 
brown or dark-gray heavy silt loam that crumbles into small nut- or 

a-sized aggregates. The surface layers are very dark gray or nearly 

lack when wet. 

The upper subsoil occurs between average depths of 14 and 24 inches. 
It is dark grayish-brown, dark-brown, or brown firm prismatic clay 
loam. It is faintly variegated with rust brown or yellowish red and 
breaks into large fairly easily crumbled blocks about 6 inches high 
and 3 inches wide. This material passes into a grayish-brown firm 
heavy silt loam. 

The lower subsoil between 30 and 48 inches is dark grayish-brown 
or brown friable silt loam containing a few pebbles and a trace of 
rust-brown and yellowish-red mottlings. Seams of fine sand are 
present in places. The texture is coarser with increasing depth. 
This material grades into a brown or grayish-brown very fine sandy 
loam with some grayish and rust-brown mottlings. Buried soil layers 
are fairly common in the lower subsoil. 

Porous stratified layers of grayish-brown sand, gravel, and small 
cobblestones occur below an average depth of 56 inches. The water 
table generally stands at depths of about 6 to 8 feet. 

Use and management.—Most of Halfway silt loam has been culti- 
vated, but much of it is kept in bluegrass and orchard grass for pas- 
ture and hay. The relatively high water table is not good for alfalfa 
but it subirrigates other crops. 


HERSHAL SERIES 


Soils of the Hershal series formed under poor drainage on level 
or nearly level stream bottom lands, alluvial fans, and low terraces. 
The cover was grass or an open stand of willows, cottonwoods, aspens, 
and other trees. The annual precipitation is about 17 to 30 inches, 
The ground is frozen and covered with snow during part of the winter. 
The soils are very young, or recent, and their profiles show no or 
very slight differentiation of textural horizons. They differ from 
Catherine soils in having browner, lighter colored surface soil. 


Hershal silt loam (0-2% slopes) (Hr) .—This type has very slight 
or no differentiation of textural or structural profile layers. It occurs 
near the Halfway and Langrell soils on nearly level stream bottom 
land and alluvial fans. It contains much mica and is neutral to me- 
dium acid in reaction and noncalcareous throughout. The soil is often 
flooded during spring thaws and after heavy rains. Water does not 
remain long, but the surface soil is generally moist. Underdrainage 
is poor because the water table is usually at a depth of 2 feet. The 
soil is moderately to rapidly permeable to roots and water and has a 
good water-holding capacity. 
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Profile description—The surface soil, to an average depth of 9 
inches, is dark grayish-brown faintly crumbly or granular silt loam 
containing some fine rust-brown mottlings in the lower part. When 
moist, this material is very dark brown. It is fairly high in organic 
content and contains a small quantity of gravel. To a depth of about 
20 inches it grades into grayish-brown friable silt loam mottled with 
rust brown, yellowish red, yellowish brown, and gray. This mate- 
rial also contains some gravel. 

At a depth of about 20 inches the material is grayish-brown, bluish- 
gray, or light brownish-gray friable silt loam mottled with rust brown, 
gray, and yellowish red. This material contains more or less gravel 
and occasionally thin layers of sandy loam or clay loam. Between 
depths of 30 and 40 inches the subsoil is usually waterlogged Grayidhe 
brown, bluish-gray, or light brownish-gray very fine sandy loam or 
sandy loam mottled with rust brown. The layer contains considerable 
gravel and few small cobblestones coated with a rust-brown film of 
soil, Buried wood and buried soil layers are common. The material 
is rather gray when dry. 

Between a of 40 and 60 inches are stratified layers of mottled 
Bray, yellowish-brown, and rust-brown gravel, sand, and water-worn 
cobblestones. The stones are mostly of granite, but some are of basalt, 
greenstone, or other rock materials. 

Use and management—Hershel silt loam is used almost entirely 
for pasture and is highly valued for that purpose. The pasture is 
mostly bluegrass, though there is also some white and alsike clovers, 
orchard grass, and pinegrass. Owing to the smooth relief and good 
grass cover, practically no erosion has occurred. 


Hersha] silt loam, gravelly subsoil phase (0-2% slopes) (Hr).— 
Except for its shallower depth to gravelly material and its less bluish- 
grey subsoil, this phase is similar to Hershal silt loam in most respects. 

t is associated with the McEwen and Catherine soils and occurs on 
level or nearly level stream bottom lands (pl. 2), alluvial fans, and low 
terraces, Surface drainage is slow. The subsoil is moderately or 
rapidly permeable, but underdrainage is restricted by a high water 
table. The soil, as a whole, has a good water-holding capacity. The 
surface soil and subsoil are noncalcareous, neutral or slightly acid, and 
free of salts and alkali. There is much mica throughout the profile. 

Profile description.—To a depth of 8 inches the surface soil is dark- 
gray, dark grayish-brown, or grayish-brown silt loam with a trace of 
rust-brown fine mottling. It is somewhat platy but crumbly, very 
dark brown or black when wet, and fairly high in content of organic 
matter. Below this is slightly lighter colored silt loam that continues 
to a depth of 13 to 20 inches. This horizon breaks with a faint vertical 
cleavage into small easily crumbled aggregates of fairly high organic 
content. Both layers are somewhat gravelly in places. 

From 20 to 30 inches the subsoil is gray, grayish-brown, or light 
brownish-gray friable to firm loam, silt loam, or heavy silt loam that 
shows a trace of yellow and rust-brown fine mottling. Dark-gray 
buried surface soil layers occur at this depth in places but are not rep- 
resentative. The material at this depth in some places includes layers 
of fine sandy loam, silt loam, and clay loam, and much gravel in the 
lower part. The underlying strata consist of layers of grayish-brown, 
light brownish-gray, or light olive-gray gravel, sand, and cobblestones, 
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The fine sediments occur as interstitial material between the stones and 
gravel. Tests have shown that the gravelly substratum extends down- 
ward to depths of 15 to 35 feet, where it hes on clay. The material is 
of mixed mineralogic origin but is derived largely from granite, argil- 
lite, quartzite, basalt, and related rock. 

Several areas included with this soil have the gravelly substratum 
at a depth slightly greater than 30 inches and in places as deep as 42 
inches. These areas are slightly more productive because of their 
yreater depth to gravelly material. 

Use and management.—Most of this phase has been cleared and is 
used largely for hay and pasture. A mixture of bluegrass, timothy, 
alsike clover, and other grasses is grown on about 75 percent of the 
land. Some oats are grown. Wheat cannot be grown in Sumpter 
Valley because the growing season is too short. AJfalfa is short-lived 
because of the high water table. Nonetheless, the high water table is 
a source of water for subirrigating grass and it helps make this a 
valuable grazing soil. Drainage could be improved, but if this were 
done the grazing capacity would probably be decreased. The growing 
season is short and the soil is therefore best suited to hay and pasture 


crops. 

Owing to the nearly level relief, erosion is not a problem. Some 
areas have been covered with a thin coat of wash from placer mines. 
Considerable areas of the soil have been destroyed by placer diggings, 
and more probably will be in the future. 


HIBBARD SERIES 


The somewhat dark soils of the Hibbard series are developed in 
old fluviatile or lacustrine deposits under a cover of grass and sage- 
brush where the annual precipitation is 13 to 16 inches. They occur 
on more or less eroded high benches and fans, generally at the foot of 
mountains or hills composed of argillite oe Relief typically is 
undulating or gently rolling. Hibbard soils are not extensive. 


Hibbard silt loam (2-12% slopes) (Ho).—This soil has a strongly 
differentiated subsoil and a zone of lime accumulation. It occurs 
primarily on weakly dissected high terraces or benches of gently 
sloping or rolling relief. Some areas occur in broad swales. Surface 
drainage is slow to medium; internal drainage is very slow or slow 
but generally adequate. The waterholding capacity is good, and the 
soil does not contain excess soluble salts. Roots and moisture pene- 
trate fairly well, although the subsoil is very tough and compact. 
The natural vegetation is grass, sagebrush, some rabbitbrush, and 
other shrubs and flowering plants. 

Profile description —To an average depth of 12 inches the surface 
soil is dark-gray, dark grayish-brown, or grayish-brown friable heavy 
silt loam or silty clay loam. This material is nearly black or very 
dark brown and sticky when wet. The upper part is granular, but the 
lower part breaks on vertical cleavage pias into angular fragments 
that are readily reduced to easily crumbled nut- and pea-sized aggre- 
gates. The surface soil ordinarily is slightly stony. 

The upper subsoil is brown tough dense compact prismatic clay 
variegated with grayish brown. It may contain some rounded pebbles 
and small cobblestones, is difficult to penetrate with a crowbar, and 
breaks first into large masses and then into smaller aggregates that are 
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hard to crumble. Like the surface soil, it is noncalcareous and about 
neutral in reaction. Numerous roots follow the fissure planes and 
some penetrate the aggregates. : : 

At a depth of about 36 inches the material just described is abruptly 
replaced by variegated light yellowish-brown, rust-brown, and gray- 
ish-brown cemented clay loam or loam that contains more or less gravel. 
This layer is about 12 inches thick. It is generally highly calcareous, 
but the lime content does vary greatly within short distances. It 
contains much less lime than this part of other Hibbard soils. : 

Next in profile is a light yellowish-brown heavy loam that contains 
more or less rounded cobblestones and pebbles and is less calcareous 
with depth. Its color ranges from pale brown to pale yellow, with 
rust-brown and gray variegations. The texture varies from gritty 
clay loam to a coarse gravelly loam. ; 

he substrata, below a ae of 6 feet, consist of layers of brownish- 

yellow or very pale-brown clay, clay loam, loam, and gravelly material, 

he cobblestones and small stones are largely argillite and quartzite 
and are very hard and resistant to weathering. 

Areas of this soil north of Lower Powder Valley differ from others 
in having a less calcareous subsoil and a parent material that includes 
much greenstone and volcanic tuff. 

Use and management.—About 60 percent of Hibbard silt loam is 
cultivated, the greater part under irrigation. Alfalfa, wheat, and 
oats are the main crops. Dry-farmed wheat produces 15 to 20 bushels 
an acre if the land is summer fallowed. Alfalfa yields about 175 
pounds of seed an acre under dry-farming conditions. Uncleared 
areas are used for native pasture and are better than the average 
uplands for that purpose. The grazing season is divided between 
spring and late fall and covers about 5 months in all. The soil is 
moderately susceptible to erosion, and most of the cultivated areag 
show appreciable loss of soil material. 


Hibbard silt loam, eroded phase (2-12% slopes) (Hr) —Except 
for being more or less severely eroded, this phase resembles Hibbard 
silt loam. Many areas are gullied, and others have lost 75 percent or 
more of the surface soil. The subsoil is exposed in places. Conspic- 
uous gullies are shown by symbols on the soil map. In some places a 
considerable number of rounded gravel and cobblestones are scattered 
over the surface. 

Little of this soil is cultivated. Apparently it has been badly 
overstocked. Its present grazing value is low, and grazing should be 
rigidly controlled to prevent further erosion. 


Hibbard silt loam, hilly phase (12-25% slopes) (Hr).—This phase 
occurs in ravines and on slopes below high eroded benches. It is used 
for range grazing and, among the soils of the uplands, is a little better 


than average for this purpose. 


Hibbard clay (06-12% slopes) (Ha),—The soil occurs on dissected 
slopping terraces and alluvial fans and has undulating to gently 
rolling relief. Slopes of 5 to 10 percent are dominant, though the 
range is from 0 to 12 percent, e@ organic content of the surface 
soil is fairly high. The soil is slowly to very slowly permeable. The 
water-holding capacity is good, but internal drainage is restricted. 
There is no excess of soluble salts or alkali. 
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Profile description—The surface soil, to a depth of about 6 inches, 
is dark-gray clay or heavy silty clay loam. This material is nearly 
black when wet, root-bound in virgin areas, and of distinct granular 
structure. It grades into slightly less dark clay of fine nutlike 
structure, which is waxy and sticky when wet but fairly easily broken 
when dry. In total thickness the dark surface layers range from 10 to 
16 inches or more, but the average is 12. A smal] quantity of rounded 
and subangular cobblestones and pebbles may occur in any part of 
the profile, but the quantity in the surface layers is not enough to 
interfere with cultivation. 

The upper subsoil from a depth of 12 to 20 inches is dark grayish- 
brown or brown dense plastic clay of irregular prismatic structure. 
Most of the roots follow the fissure planes but some penetrate the soil 
mass, 

The upper subsoil layer grades into a brown very compact cla: 
which is plastié when a4 an refractory when dry. “This yatarial od 
difficult to penetrate with a bar and breaks on irregular vertical 
cleavage planes into dense angular aggregates that are hard to crush. 
Like the surface soil, this layer is about neutral in reaction and non- 
calcareous. In color it ranges from brown to yellowish brown with 
rust-brown and grayish-brown variegations. It becomes yellower 
with depth. 

At a depth of about 34 inches the subsoil grades into calcareous 
light yellowish-brown clay with fine rust-brown and grayish-brown 
mottlings. Replacing this at an average depth of 44 inches and con- 
tinuing downward about 2 feet is a pale-yellow compact calcareous 
clay loam in which there is much white segregated calcium carbonate. 
The reaction of this layer is mildly alkaline. 

Below about 6 feet is brownish-yellow clay loam with imbedded 
cobblestones and gravel and stratified layers of gravelly loam and other 
coarse materials, The cobblestones and gravel are largely argillite 
but quartzite, granite, basalt, and other kinds of rock are included. 

Use and management—Uncleared areas of Hibbard et tata 
good native pasture. The land is grazed in spring and fall for a 
total grazing period of 5 months. Probably 40 percent of the soil in 
Baker Valley is cultivated, but none is cultivated around the Lower 
Powder Valley. Oats, alfalfa, and wheat are the common crops. 
The soil is difficult to cultivate because it is clayey and sticky. 8 
good cover of vegetation and the fairly ponte relief have prevented 
serious surface erosion on most of this soil. 


Hibbard clay, eroded phase (2-12% slopes) (Hx).—There are 
many gullies in this phase, and in places 75 percent or more of the 
surface soil has been lost through accelerated erosion. In many places 
the subsoil is exposed. The more conspicuous gullies are shown by 
symbols on the soil map. Except for erosion, the soil is similar to 
Hibbard clay. 

Practically none of this soil is cultivated. It is used for range 
pasture, for which it has a rather low suitability. Much of it occurs 
note the old Oregon Trail and is rutted and scarred by old wagon 
roads. 

Hibbard clay, moderately steep phase (12-25% slopes) (H1).— 
Except for its steeper slopes and the resulting differences in surface 
runotl, erosiveness, and ease of tillage, this soil is similar to Hibbard 
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eee It occurs on slopes between high benches and the larger streams 
and in ravines. 

It is used only for native pasture, and its suitability for this use 
is about average or a little better than average for the area. There is 
some sheet erosion caused by overgrazing. 


Hibbard clay, eroded moderately steep phase (12-25% slopes) 
(Ha) .—Although resembling Hibbard clay, moderately steep phase, 
in most respects, this phase differs in having been severely eroded. 
Much of the land is gullied, and 75 percent or more of the surface soil 
has been removed over a large part by erosion. Rounded cobble- 
stones and gravel are common on the surface. The soil occurs princi- 
pally on hillsides below high benches. It is used for range pasture 

ut 1s of low grazing value. Grazing should be restricted to increase 
the vegetative cover and prevent further damage by erosion. 


Hibbard stony clay (2-12% slopes) (Hs).—A striking feature of 
this soil is the great number of rounded cobblestones and small stones 
on the surface and in the profile. These cobblestones are mostly 
quartzites but same are of argillite, milky quartz, granite, and other 
rocks, This soil occurs on dissected benches, and the relief is typi- 
cally gently rolling or rolling. The water-holding capacity is good. 
Moisture penetrates very slowly, but the subsoil is not impermeable. 
Roots go down to the caliche layer. The natural vegetation is grass, 
sagebrush, and some rabbitbrush, mountain-mahogany, and other 
shrubs and flowering plants. 

Profile description.—To a depth of 6 inches the surface soil is dark 

ayish-brown or dark-gray granular stony clay or stony silty clay 

oam. It is sticky, waxy, and very dark brown or nearly black when 
wet, is almost carpeted with stones in places, and contains a large 
quantity of stones and gravel. The material is moderately or fairly 
high in organic content. This layer passes into slightly less dark stony 
clay or heavy silty clay loam. Both surface layers are generally non- 
calcareous and almost neutral in reaction. 

The subsoil between depths of about 12 and 36 inches is dark grayish- 
brown or brown tough compact cobbly clay. This material is gen- 
erally calcareous and contains some segregated specks of white lime. 
It breaks with a vertical cleavage into dense nutlike aggregates that 
have a faint lustrous coating on the fissure planes. The content of 
rocks is so large that it is difficult to pentrate this layer with a crowbar. 

A very pale brown or white caliche hardpan 1 or 2 feet thick is at 
depths ranging from 24 to 48 inches and averaging 36. This hardpan 
consists of rounded cobblestones 2 to 8 inches in diameter set in white 
or very pale-brown lime or other cementing material. It is very com- 
pact and difficult to penetrate. Below depths of 60 to 70 inches the 
material is less caleareous and less compact. Deeper down, the sub- 
strata are old fluviatile deposits ranging from coarse alluvium to 
clay Joams. 

se and management.—Hibbard stony clay is not farmed, for it is 
too stony to cultivate. Its suitability for grazing is about average for 
the uplands. A moderate amount of sheet erosion has resulted from 
overgrazing. 

Hibbard stony clay, eroded phase (2-12% slopes) (Hv).—Much 
of this phase occurs along the old Oregon Trail and is rutted by the 
many old wagon roads. About 75 percent of the surface soil has been 
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washed away. crest areas are gullied and in numerous places the 
surface soil is entirely gone and the subsoil is exposed. Except for 
erosion, the soil] is similar to Hibbard stony clay. The more clearly 
marked gullies are shown by symbols on the soil map. 

Oerpeane has resulted in much erosion, and future use must be 
carefully regulated if further damage is to be avoided. The present 
grazing value is low. 


Hibbard stony clay, moderately steep phase (12-25% slopes) 
(Hw).—This soil occurs on dissected old terraces and differs from 
Hibbard stony clay mainly in having steeper relief. The dark surface 
soil is more variable in depth but generally not so deep as that of Hib- 
bard stony clay, and probably a little more stony. The soil washes 
easily because of its strong slopes, and most areas have been damaged 
ue shee erosion caused by heavy grazing. None of the land is 
cultivated. 


Hibbard stony clay, eroded moderately steep phase (12-25% 
slopes) (Ht).—This phase is similar to Hibbard stony clay, moder- 
ately steep alia but Is more gullied or eroded. Accelerated erosion 
has removed 75 percent or more of the surface soil, and in places the 
subsoil is exposed. The more prominent gullies are indicated by 
symbols on the soil map. 

None of this soil is cultivated. The present grazing value is low as 
a result of severe use in the past. Future grazing should be carefully 
controlled to forestall further damage and give the range an oppor- 
tunity to recover. 


Hibbard stony clay, eroded steep phase (25-45% slopes) (Hv).— 
Steep eroded areas make up this phase. It resembles Hibbard stony 
clay in significant profile characteristics but. is much more variable 
because of its steep relief. Many areas are cut by shallow gullies, and 
elsewhere much of the surface soil has been washed away. Rounded 
stones and cobblestones usually cover much of the surface, and small 
areas with basalt rock outcrops are included on the hillsides. 

The grazing value is low. Grazing should be restricted to prevent 
further damage by erosion and to allow an increase in the density 
of forage plants. 


Hibbard clay loam (0-12% slopes) (Hm).—This soil occurs on 
ently sloping, sloping, nearly level or slightly depressed alluvial 
ans. The parent material is mostly of argillitic origin but some of 

it is from basalt, granite, quartzite, and other kinds of rock. Slopes 
are dominantly in the 5- to 10-percent range, though the total range is 
0 to 12 percent. Some areas are dissected by small ravines. Surface 
drainage is slow to medium, and internal drainage is slow. The soil 
is sluwly permeable to roots and water and its water-holding capacity 
is good. The surface soil is nearly free of stones and has a fair con- 
tent of organic matter. The natural vegetation is grass, sagebrush, 
serviceberry, other shrubs and flowering plants, and in places a few 
ponderosa pines and aspens. 

Profile description—To a depth of 6 inches the surface soil is dark 
grayish-brown friable clay loam that is very dark brown when moist, 
This material is somewhat granular in virgin areas, noncalcareous, and 
neutral or slightly acid in reaction. Between depths of 6 and 12 inches 
the lower surface soil is similarly or slightly lighter colored gritty clay 
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loam that breaks with a faint vertical cleavage into easily crumbled 
aggregates. It is slightly firm but not compact. 

The upper subsoil from a depth of 12 to 98 inches is brown or gray- 
ish-brown compact clay, clay loam, or heavy clay loam. This material 
breaks with a faint vertical cleavage into hard aggregates the size of a 
nutorsmaller. It is noncalcareous and neutral or slightly acid. 

Between depths of 28 and 50 inches the subsoil is light yellowish 
brown firm clay loam that breaks into angular fragments faintly 
variegated with grayish brown and some specks of rust brown. This 
material is calcareous in most places. 

A few pebbles generally are in the surface soil and subsoil. Below 
a depth of 4 feet the lower substrata ari show some of the oh 
inal layers of the parent material. Distinctly stratified beds of ye 
lowish-brown and pale-brown gravel, gravelly loam, cobblestones, and 
some fine materia] lie below an average depth of 6 feet. The depth 
to coarse gravel ranges from 4 to 8 feet or more. 

Included with this soil are small areas in the locality of Lower 
Powder Valley with a somewhat different profile. Here the soil is 
dark-gray somewhat granular neutral clay loam to an average depth 
of 12 inches. Below this is dark grayish-brown noncalcareous com- 
pact plastic clay containing some imbedded gravel. Below a depth 
of about 26 inches is a 2-foot layer of soft hardpan consisting of light- 

ay and very pale-brown more or less calcareous weakly cemented 

oamy interstitial material and subangular pebbles. Below the hard- 
pan 1s light-gray or very pale brown calcareous gravelly clay loam. 
The relief of this variation is nearly level or slightly depressed, and its 
surface runoff and internal drainage are slow though adequate for 
most crops. Yields on it are slightly lower than on areas of Hibbard 
clay loam in Baker Valley. 
se and management.—Hibbard clay loam is used mainly for native 
pasture, but smajl areas are utilized for grain and hay crops. The 
soil has undergone some erosion and seems rather susceptible to gul- 
lying. Small gullies are rather common, but most of them have been 
made in prospecting for gold. 


Hibbard clay loam, eroded phase (2-12% slopes) Koala 
phase has been moderately to severely eroded. Much of the surface 
soi]l—25 percent or more in most places—has been lost because of ac- 
celerated erosion, and many areas are gullied. The present eroded 
condition increases runoff and susceptibility to further erosion. Ex- 
cept for erosion, the soil closely resembles Hibbard clay loam. 

ost of this phase is used for grazing, but its suitability has been 
reduced by erosion. Grazing should be carefully controlled so that 
the vegetative cover may increase and prevent further damage. 


HUTCHINSON SERIES 


Soils of the Hutchinson series occur on old alluvial fans and terraces. 
They formed under sagebrush and grass where the annual precipita- 
tion is 11 to 14 inches and are associated with the Baker, Virtue, Bul- 
ger, and Ladd soils. Hutchinson soils differ from those of the Baker 
and Virtue series in having mainly a noncalcareous subsoil more com- 
ae than that of the Baker and less compact than that of the Virtue. 

hey are not so stony nor so compact as the Salisbury soils. 
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Hutchinson loam (3-7% slopes) (Hx).—This grayish-brown well- 
drained soil has a fairly strongly developed subsoil containing little 
or no lime. It developed from old alluvium derived largely from 
granite or other rock material high in content of quartz. In places 
the upper part of the soil may have formed from or been influenced 
by wind-deposited silty material. This soil occurs on high slightl 
dissected alluvial fans and terraces, generally on undulating relief. 
On the upper part of the fans it is bordered in places by Kilmerque 
soils, but at lower elevations it generally merges with soils of the 
Baker, Onyx, Bulger, or Virtue series. The subsoil is generally more 
alkaline at the lower elevations. 

The soil contains a few stones but not enough to interfere with 
cultivation. It is free of alkali and excess soluble salts. Surface 
drainage is slow to medium and the water-holding capacity is good 
because of the deep friable surface soil. The subsoil is compact and 
very slowly permeable to water and roots. Uncleared areas are 
covered with a heavy growth of sagebrush and grass, some rabbit- 
brush and other shrubs, and a large number of flowering plants. 

Profile description —To a depth of 8 inches the surface soil is 
allag ddl to slightly dark grayish-brown friable loam or silt 
oam. It is very dark brown or dark grayish-brown when moist. 
This material has a moderate content of organic matter and it con- 
tains a trace of mica, some granitic grit, and much very fine sand. 
It passes into a similarly colored friable loam that shows faint vertical 
breakage. There are many fine roots in these surface layers and a few 
rounded stones and pebbles on the top of the ground. In total depth, 
the surface soil ranges from 6 to 36 inches. 

At an average oe of 18 inches the surface soil is abruptly replaced 
by brown or slightly reddish-brown tough compact heavy clay loam 
or clay containing some pebbles. This material has a prismatic 
structure and breaks into elongated aggregates 1 or 2 inches across that 
are hard to crumble. This heavy tough layer is on the average 12 
inches thick. Where it is thicker it is generally less tough and less 
compact. 

At an average depth of 30 inches the soil is a variegated light 
reddish-brown, pink, yellowish-brown, and rust-brown, very com- 
pact weakly or softly cemented gravelly loam containing many 
cobblestones. This material ranges from a cemented hardpan of 

ravelly clay loam to a compact sandy loam. Like the horizons above, 
this material is neutral or mildly alkaline and typically noncalcareous, 
A few fine roots are present at this depth. 

The soil material becomes less compact with depth. At about 40 
inches it passes into compact very pale-brown or light yellowish- 
brown gravelly loam or gravelly sandy loam in which there are many 
rounded and subangular cobblestones. Following at a depth of 
about 50 inches is very pale-brown or light yellowish-brown less com- 

act gravelly loam or gravelly sandy loam. The lower part of this 
feyar typically is noncalcareous, arte in places there is a thin 
calcareous layer. The layers above this less compact one offer much 
resistance to a crowbar. The substrata below a depth of 6 feet con- 
sist of irregularly stratified layers of coarse and fine-textured old 
alluvium, mostly of granitic origin. A thin layer of light-gray pum- 
ice and volcanic ash occurs in the subsoil in places. 
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Use and management.—Probably 60 percent of Hutchinson loam 
is under cultivation. Wheat and alfalia are the main crops. The 
wheat is grown mainly on dry farms. The Turkey and Baart vari- 
eties are grown on dry farms, and the Federation variety under 
ai pli This is considered a moderately productive soil. . 

The smooth relief has retarded erosion in most places, but sloping 
areas show considerable soil loss. In order to control erosion, slopes 
of over 4 percent should be cultivated on the contour. 


Hutchinson loam, shallow phase (5-15% slopes) (Hy).—This 
phase differs from Hutchinson loam mainly in having a shallower 
and stonier surface soil, steeper slopes, and more erosion. It lies on 
sloping somewhat dissected alluvial fans of undulating to gently roll- 
ing relief. Most of the slopes range from 5 to 10 percent. Surface 
drainage is medium to rapid. The soil has a fair water-holding 
capacity, but underdrainage is restricted by the subsoil, which is 
very slowly permeable. A heavy growth of sagebrush and grass 
covers uncleared areas. . 

Profile description—The surface soil, about 6 inches thick, is a 
grayish-brown or slightly dark grayish-brown friable loam containing 
a variable quantity of pounded and subangular pebbles and cobble- 
stones. The coarse material is largely biotite-quartz diorite, a coarsely 
crystalline rock, but some basalt, argillite, and other kinds of rock are 
included. The surface soil is moderate in organic content and grades 
inte grayish-brown loam that breaks into subangular easily crumbled 

ragments, 
he upper subsoil between depths of 12 and 30 inches is brown or 
slightly reddish brown tough compact heavy clay loam or clay con- 
taining many rounded and subangular cobblestones and pebbles. This 
material has an indistinct prismatic structure, breaks into large ir- 
regular aggregates that are hard to crumble, and is difficult to pene- 
trate with a crowbar. 

Abruptly replacing the above layer is variegated light yellowish- 
brown, rust-brown, and very pale-brown cemented gravelly sandy 
loam or gravelly loam in which there are many rounded cobblestones. 
The consistence of this material varies at different depths from mod- 
erately compact to weakly cemented hardpan. It is less compact with 
depth and at about 50 inches passes into stratified layers of light 
yellowish-brown coarse alluvium and brown heavier material. The 
entire soil is mildly alkaline to neutral in reaction and is noncaleareous 
in most places. 

Use and management.—Probably 20 percent of this phase is culti- 
vated. It is used mostly for wheat and alfalfa. Wheat is grown 
principally on dry farms under a system of summer fallow. 

The cultivated areas are nearly all northwest of North Powder. 
Areas of the soil northwest of the Muddy Creek School are shallower 
and stonier than typical and of little value for crops. The uncleared 
areas are used for native pasture, for which they have a better suit- 
ability than ile 

Most of the fields should be cultivated on the contour to reduce 
erosion, especially where slopes are more than 5 percent. Overgrazing 
has caused some sheet erosion. Possibly 25 percent of the surface 
soil has been lost. 
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KEATING SERIES 


Soils of the Keating series have developed in upland areas on resid- 
uum from weathered greenstone bedrock. Natural drainage is good, 
and internal drainage is medium to slow. The relief is gently sloping 
to steep. There are few terracelike areas. The native vegetation is 
sagebrush and grass. In places the Keating soils border the Ruckles 
and Virtue soils. They are also associated with Clover Creek soils, 
from which they differ in being noncalcareous. Clover Creek soils are 
developed on lenses of limestone within the larger masses of green- 
stone bedrock on which the Keating soils have formed. Keating soils 
differ from the Brownlee soils in being developed from weathered 
greenstone rather than granite. Most of the Keating soils are too 
shallow to permit cultivation. 


Keating loam (7-12% slopes) (Ka).—Some areas of this rather 
shallow soil, amounting to perhaps 35 percent of the total, are on slopes 
of less than 7 percent, and these are used mostly for range land. The 
soil is well-drained and moderately to slowly permeable to roots and 
water. The water-holding capacity is fair and is limited by the 
shallowness to bedrock. 

Profile description—The surface soil extends to a depth of 8 inches 
and is a brown, dark eee or dark-brown neutral, fine, gran- 
ular gritty loam. This material is very friable, easily crumbled, and 
very dark brown to very dark grayish brown when wet. Although 
He layer has many roots, its organic content is moderate to somewhat 

ow. 

The upper subsoil, extending from a depth of 8 to 30 inches, is brown 
or yellowish-brown neutral to mildly alkaline compact gritty clay 
loam that breaks into large blocks showing irregular vertical or pris- 
matic structure. This layer is hard to penetrate with a crowbar and 
contains many partly disintegrated greenstone fragments in the lower 

art. 
p Between depths of 30 and 40 inches is partly decayed or disintegrat- 
ing greenstone fragments and brown or yellowish-brown clay loam 
interstitial material. Owing to the meh rock content, this part of the 
subsoil is hard to penetrate with a crowbar. 

Below 40 inches the material is principally dark-gray and yellowish- 
brown somewhat weathered greenstone. Fine roots penetrate cracks 
in this rock. Nearly solid dark-gray greenstone bedrock generally 
lies at a depth of about 50 inches, but the depth may range from 20 to 
60 inches or more. The greenstone is hard and weathers slowly. 

Scattered smal! bodies covering about a square mile west of North 
Powder have a slightly darker surface soil than typical. These areas 
occur near the foot of the mountains where the rainfall is about 2 or 
3 inches higher than the average for this soil. 

Use and management.—The native vegetation of sagebrush and 
grass on Keating loam has a somewhat higher grazing value than 
average for the area. About 5 percent of the soil is in irrigated 
alfalfa and wheat, and small areas of these crops are dry-farmed. 
Some dry-farmed alfalfa is cut for seed and yields about 3 bushels 
an acre. The soil has sustained moderate sheet erosion following 
unrestricted grazing. Probably half of the soil has lost as much as 
25 percent of the surface soil. There is little gully erosion. 
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Keating loam, gently sloping phase (0-7% slopes) (Kr).—Areas 
of this phase occur on nearly level, undulating, or gently sloping 
relief. Owing to the gentle slopes, surface runoff is slower, erosion 
hazard is less, and tillage and are are easier than on Keatin 
loam. Practically ali of this soil is under cultivation. Uses an 
management practices are rather similar to those employed on culti- 
vated areas of Keating loam. 


Keating loam, hilly phase (12-25% slopes) (Ke).—This phase dif- 
fers from Keating loam principally in having strongly sloping or 
hilly relief. Because of this stronger relief, surface runoff 1s rapid 
to very rapid, erosion is more active, and profile characteristics are 
somewhat more variable. The less favorable relief also makes tillage 
and irrigation more difficult. 

This phase occupies a small total area and is used principally for 
native range pasture. It is of about average value as i laces 3 land. 
Only a small area is cultivated, mainly for hay. Yields are similar 
to or slightly lower than on Keating loam. 


Keating loam, eroded hilly phase (12-25% slopes) (Kn). —Except 
for being steeper and moderately or severely eroded, this phase is 
similar to Keating loam. Shallow gullies occur in places, and here 
and there the subsoil is exposed. A few slopes are greater than 25 

ercent, 

The total area of this phase is small. It is used principally for 
pasture. The grazing value is somewhat below average. Grazing 
should be rather carefully controlled to increase the carrying capacity, 
and reseeding may be needed on some areas. 


Keating loam, eroded steep phase (25-45% slopes) (Kr).—This 
phase differs from Keating loam principally in having steep relief 
and in being moderately or severely eroded. Surface runoff is very 
rapid. The soil is more erodible, more variable in depth and other 
profile characteristics, and generally shallower and more difficult to 
till and irrigate than Keating loam. The soil is usually deeper than 
average at the base of slopes. Most areas have Jost 25 percent or 
more of the topsoil through erosion, and some areas are gullied. 

This phase, which has a very small total area, is used principally for 
grazing, but its grazing value is slightly lower than the average for 
the area. Considerable care is necessary to prevent overgrazing. A 
few small included areas having slopes of somewhat less than 25 
percent are used for alfalfa and wheat. 


Keating loam, deep phase (0-5% slopes) (Kc).—This phase has a 
darker surface soil and is deeper to bedrock then Keating loam. It 
is closely associated with other Keating soils and generally occurs in 
swales or on foot slopes where it receives some runoff from higher 
land. The relief is fairly smooth. Surface runoff is slow and under- 
drainage is adequate. About 5 miles west of North Powder a total 
of about 400 acres occurs in small areas in association with the Ruckles 
soils. These areas are near the foot of the mountains where the 
rainfall is slightly higher. 

Profile description —The surface soil—dark grayish-brown loam 
of neutral reaction—extends to a depth of 12 inches. It is friable, 
fine granular, easily crumbled, and very dark brown when wet. Under 
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virgin conditions the soil is weakly root-bound and contains a fair 
quantity of organic matter. 

The upper subsoil—occurring between depths of 12 and 30 inches— 
is brown, yellowish-brown, or grayish-brown loam or slightly compact 
gritty clay loam, This material is mildly alkaline but noncalcareous, 
is permeable to water and fine roots, and has good water-holding 
ae It breaks into irregular aggregates that crumble fairly 
easily. 

The lower subsoil, extending from a depth of 30 to 60 inches, is 
brown loam containing more or less weathered greenstone rock frag- 
ments, It is mildly wlealine and in most places does not contain lime 
enough to effervesce in dilute hydrochloric acid. 

At an average depth of 60 inches there is a mixture of greenstone 
rock fragments and soil that grades downward into greenstone bed- 
rock at a depth of about 8 feet. 

Use and management.—Probably 75 percent of this phase is under 
cultivation. It is used principally for dry farming and is well suited 
to that use because of its heh water-holding capacity and favorable 
topographic position. Wheat and alfalfa are grown. Some alfalfa 
and crested wheatgrass are grown for seed. About 25 percent of the 
areas west of North Powder are cultivated under irrigation, mainly 
to alfalfa and wheat. The uncleared areas furnish good range pasture. 

pene to the smooth relief, permeable suboil, and topographic sit- 
uation there has been little erosion. Deposits of sediment from higher 
areas occur on many areas. 


Keating stony loam (12-25% slopes) (K1r).—This soil is associated 
with others of the Keating series. The relief is hilly. Some gently 
sloping and ae areas were included in mapping and are used 
chiefly as range land along with the rest of the soil. The topography 
is that of a succession of valleys and rounded hills. The valleys are 
generally less than 100 feet. deep but afford complete drainage. The 
soil is moderately to slowly permeable to moisture but the water- 
holding capacity is low because of the shallow depth to rock. There 
are a few rock outcrops. The surface soil and upper subsoil are both 
noncalcareous. The natura] vegetation is sagebrush, the common 
grasses of the area, and a few scattered bitterbrush, mountain-mahog- 
any, rabbitbrush, and other shrubs and flowering plants. 

rofile description.—The surface soil is brown or dark grayish- 
brown somewhat granular stony loam containing much partly disin- 
tegrated rock. 

The upper subsoil, occurring between depths of 6 and 12 inches, is 
brown, pale-brown, or yellowish-brown gritty clay loam containing 
many angular rock fragments. The material is apse prismatic, 
compact, and hard to penetrate. Between depths of 12 and 24 inches 
the subsoil is similarly colored loam or clay loam containing many 
rock fragments. The stoniness increases with depth. This material is 
neutral or mildly alkaline, compact, and hard to penetrate with a bar 
because of its high content of stones. The layer below 24 inches is 
principally greenstone having a small quantity of loam between the 
rocks. The subsoil layers are conspicuously redder at higher altitudes, 
where precipitation is greater. This deeper color is particularly 
evident where this soil borders those of the Mehlhorn series, 
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The parent rock is mixed rust-brown, brown, Sa ae and gray- 
green greenstone. Below 36 inches the greenstone is little weathered 
and extremely hard to break, even with a drill. It is noncalcareous and 
generally mildly alkaline. Some fine roots go into cracks in the rocks. 

Use and management.—Practically all of Keating stony loam is 
used for range pasture. The grazing value is about average for the 
area, Much of the soil has lost 25 percent or more of the surface soil 
through erosion that followed overgrazing. 


Keating stony loam, eroded phase (12-25% slopes) (Kx).— 
Severely eroded or gullied areas with slopes of Jess than 25 percent 
make up this phase. It is similar to Keating stony loam, but the sur- 
face soil is shallower and more irregular in depth. The subsoil is 
pa pa in _ and shallow gullies are rather common. There are 
only a few deep gullies because the soil is shallow to bedrock. 

his soil is used for range pasture but has a rather low grazing 
value. Grazing should be controlled to prevent further erosion by 
allowing increase in the density of the vegetative cover. 


Keating stony loam, gently sloping phase (0~7% slopes) (Km) .— 
Except for the smoother relief, this phase is similar to Keating stony 
loam. Although this phase was cultivated at one time, it is poorly 
suited to farming because it is shallow and stony. Most of it has been 
abandoned and is now in pasture. 


Keating stony loam, sloping phase (7-12% slopes) (Kn).—This 
phase is similar to Keating stony loam in most features except its 
gently rolling or sloping relief. Rock outcrops are less common. The 
soil occurs on rounded tops of hills and ridges, and because of its 
smoother relief, it is less susceptible to erosion and has a slightly 
higher grazing value than Keating stony loam. It is used chiefly 
for pasture. 


Keating stony loam, steep phase (25-45% slopes) (Ko).—The soil 
and its cover, origin, and land use are rather similar to Keating stony 
loam. Rock outcrops are somewhat more common, relief is steeper, 
and the grazing value is slightly lower. None of this soil is cultivated. 


Keating stony loam, eroded steep phase (25-45% slopes) (Ki).— 
Severely eroded or gullied areas with dominant slopes of more than 
25 percent are mapped in this phase, which is similar to Keating stony 
loam but has a shallower surface soil. The subsoil is exposed in places, 
and shallow gullies are fairly common. Many stones are scattered 
over the surface, and rock outcrops, indicated on the soil map by 
rock-outcrop symbols, occur in many places. The soil occurs mostly 
along streams and V-shaped ravines that extend into rounded hills. 
It is used for range pasture but provides scant grazing. Its use should 
be drastically reduced in order to prevent further damage by erosion 
and to give the range a chance to recuperate. 


KILMERQUE SERIES 


Soils of the Kilmerque series have formed under a cover of ponde- 
rosa pine and other trees from biotite-quartz diorite, a coarsely crystal- 
line rock. The most typical areas overlie bedrock, but some ‘areas 
that overlie colluvial material on foot slopes are included. In places 
the upper part of the soils, particularly of the loam type, may be 
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derived from wind-deposited silts. Relief ranges from gently sloping 
to steep. The soils are generally bordered by those of the Ladd series 
on the lower sides and by Rough broken and stony land above. 

The Kilmerque soils developed from material similar to that of the 
North Powder soils but under a forest cover rather than one of sage- 
brush and grass; furthermore, they have a noncalcareous rather than 
a calcareous lower subsoil. They resemble the Moscow soils, but those 
soils have a more compact subsoil and are developed on residuum from 
albite granite, a more acidic rock than biotite-quartz diorite. 


Kilmerque loam (5-15% slopes) red —The relief of this well- 
drained forest-covered soil of chs uplands is mostly gently rolling. 
The soil is moderately permeable, and roots penetrate to a depth of 
6 feet. Its water-holding capacity is good. Some diorite stones are 
scattered over the surface and throughout the soil, but they do not 
occur in quantities sufficient to prevent cultivation. The native vege- 
tation is mostly ponderosa pine but includes some western larch (tama- 
rack), white fir, cedar, Douglas-fir, mountain-mahogany, willows, and 
other trees and shrubs. The original timber has been removed, but 
the uncleared areas have a young growth of trees. 

Profile description.—The surface soil in virgin areas has a covering 
of 1 to 2 inches of very strongly acid more or less decayed organic 
material. Below this the soil consists of grayish-brown or dark gray- 
ish-brown friable loam. The upper part is strongly acid and fufy 
and slightly darker, and the lower part is medium or slightly acid 
and crushes into soft aggregates and then into single grains or fine 
crumbs. There are many roots, but the organic content is lower. The 
material in this layer ranges from a medium to coarse loam and con- 
tains much sharp sand and mica. 

At a depth of about 8 inches the material passes into pale-brown, 
light yellowish-brown, or very pale-brown friable slightly or medium 
acid loam that breaks into soft subangular easily crumbled aggre- 
gates. Between depths of 15 and 35 inches the subsoil is similarly 
colored slightly or medium acid or neutral micaceous firm or very 
slightly compact heavy loam that breaks into irregularly shaped sub- 
angular easily crumbled aggregates. This material is faintly varie- 
gated with rust brown, iad in the lower part contains much disinte- 
grated biotite-quartz diorite. 

From a depth of 35 to 60 inches the material is similarly colored 
slightly acid or neutral slightly compact heavy loam showing rust 
brown and brown staining. It contains many sharp partly disinte- 
grated rock fragments. 

The underlying bedrock (biotite-quartz diorite) is at an average 
depth of 50 inches. On some of the lower slopes the underlying 
material is talus and colluvial, but in all locations this part of the 

rofile consists of crystalline material containing much biotite. The 
edrock is noncalcareous and neutral in reaction. 

Use and management.—About 25 percent of Kilmerque loam has 
been cleared and is now under irrigation. The main crops are alfalfa 
and wheat. Uncleared areas have undergone very little erosion. The 
cultivated fields lose some soil through sheet erosion when the frost 
goes out in spring. Some cultivated: areas have lost as much as 25 
percent of the surface soil since they were cleared. 
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Kilmerque loam, hilly phase (15-30% re vor} —Steeper in 
relief than Kilmerque loam, this phase occurs largely along V-shaped 
valleys and on breaks below benchlike areas. The soil is more variable 
in depth, shallower, and stonier than Kilmerque loam. None of it 
is cultivated, but small areas have been partly cleared for pasture. 
This soil washes easily where cleared and should be used only for 
production of timber. The total area is small. 


Kilmerque sandy loam (2-15% slopes) cee .—The forest cover 
under which this soil formed consisted principally of ponderosa pine 
but included many western larch (tamarack), Douglas-fir, white fir, 
and other trees. Most of the forest now issecond growth. ‘The parent 
material is mostly residual from the underlying bedrock but it includes 
some foot slope and colluvial material. Relief is usually rolling. 
The soil is permeable, and roots go down to a depth of 6 feet or more. 
The water-holding capacity is low. A few stones are scattered over 
the surface and throughout the soil. The depth to bedrock varies 

eatly in short distances, and there is a corresponding variation in 
thickness of soil layers. 

Profile deseription.—In virgin areas the soil has a 1- to 2-inch 
surface covering of organic material. The upper part, consisting of 
loose needles be ponderosa pine, tamarack, and fir and other forest 
litter, grades into dark grayish-brown strongly or very strongly acid 
decayed pine needles, bark, and twigs containing some white threadlike 
materials from molds. This overlies about an inch of dark grayish- 
brown or grayish-brown strongly or very strongly acid fluffy sandy 
loam containing much organic material. In places a very thin light- 
gray layer is found just below the organic layer. The surface soil 
below this is pay roan medium or slightly acid micaceous sandy 
loam that contains much coarse sand. It is very dark brown to very 
dark grayish-brown when moist. Although herd are many roots 
the organic content apparently is low to moderate. 

The subsoil, beginning at a depth of about 8 inches, is pale-brown 
or light co ee friable sandy loam containing much shar 
sand and many fine roots. This layer is slightly or medium acid. 
From 20 to 40 inches the subsoil is light vallowidi-bais or ver 
pale-brown friable micaceous coarse sandy loam containing anes 
disintegrated biotite-quartz diorite. This material breaks into small 
easily crumbled nut- and pea-sized aggregates, contains many fine 
Toots, and is slightly acid or neutral in reaction. The content of rock 
increases with depth. 

From a depth of 40 to 70 inches the material is partly disintegrated 
tock fragments similar to the layer just above in color. Below an 
average depth of 70 inches the rock is hard and slightly weathered. 

se and management.—Kilmerque sandy loam is used mostly for 
woodland and the production of timber. These are the uses to which it 
is best suited. Some of the land is grazed for a short time during the 
summer, but the grazing value is low. Erosion has been very slight 
because the timber growth has afforded excellent protection. The 
soil is naturally porous and somewhat droughty and is not very pro- 
ductive. About 5 percent is under cultivation. Rye is the main crop 
under dry farming. Small areas have been cleared for pastures. 

996224536 
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Kilmerque sandy loam, hilly phase (15-30% ape) (Kv).—This 
hase differs from Kilmerque ra loam principally in being more 
Pilly. It occurs mainly along timbered V-shaped ravines. It sup- 
plies a small amount of grazing during the summer but is best used for 
production of timber or as source of the farm wood supply. 


Kilmerque sandy loam, eroded steep phase (25-45% slopes) 
(Ku).—This phase is similar to Kilmerque sandy loam, hilly phase, 
but somewhat steeper and more generally affected by erosion. It oc- 
curs principally along V -shaped valleys cut in domelike ridges. The 
relief is rugged, or semimountainous, and the soil is shallow and irregu- 
lar in depth. 

Overgrazing and removal of timber have resulted in some sheet 
erosion, but the damage is not particularly severe. The soil is used 
for pasture but is better suited to the production of timber. 


LADD SERIES 


Soils of the Ladd series are developed on well-drained slightly dis- 
sected old alluvial fans and terraces under a cover of grass and sage- 
brush and an annual precipitation of 15 to 19 inches. The alluvial 
parent material is largely of granite or dioritic origin. In places 
the upper part of the soil may be influenced by or derived from wind- 
deposited silty or loesslike material. Ladd soils resembles the Hutch- 
inson but have a darker surface soil. 


Ladd loam (3-10% slopes) (La).—The rather smooth relief of this 
dark soil is typical of high slightly dissected old alluvial fans and 
terraces. Profile layers are fairly prominent. The surface soil is 
somewhat free of gravel in all areas except those marked on the map 
with gravel eymbole and it is fairly high in organic-matter content. 
The subsoil is slowly permeable to roots and water. The soil con- 
tains no soluble salts or alkali and has good water-holding capacity. 

Profile description.—The surface soil, to a depth of about 5 inches, 
is dark-gray or dark grayish-brown granular friable heavy gritty 
loam. This material is black or very dark gray when wet, en nd 
and easily crumbled in virgin areas, and nearly neutral in reaction. 
It grades into heavy loam of similar color that breaks into angular 
aggregates and contains many roots. 

The upper subsoil, between depths of 10 and 20 inches, is brown 
tough compact clay or clay loam of distinct prismatic structure. 
When dry this layer is hard to penetrate with a crowbar and it breaks 
into small prisms. Most of the roots follow fissure planes but some 
penetrate the dense aggregates. The color varies from brown to 
yellowish brown or grayish brown. The lower subsoil, between 20 
and 36 inches, is light yellowish-brown, pale-brown, or very pale- 
brown compact gritty clay loam. 

The depth to the light-gray, very pale-brown, or yellow irregularly 
stratified cobbly, gravelly, or sandy substratum ranges from 20 to 60 
inches or more, and there is a corresponding range in the thickness of 
the layers above. Most of the cobblestones and pebbles are rounded or 
subangular and considerably weathered. They consist mostly of bio- 
tite-quartz diorite. 

As a rule the subsoil and substratum are noncalcareous, but some 
areas that have a calcareous lower subsoil are included because they 
are too small to delineate separately on a map of the scale used. Also 
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included are some areas having a more gravelly surface soil than nor- 
mal. These more gravelly areas usually have the gravelly substratum 
at a shallower depth. 

Use and management.—A bout 80 percent of Ladd loam is cultivated; 
part of this is under irrigation but most of it is dry-farmed. Wheat 
is the main crop. Federation wheat is the principal variety on ir- 
rigated land, and Turkey or Baart wheat on dry-farmed areas. Some 
oats and rye are grown. No commercial fertilizer and little manure 
are used on this soil. There has been some sheet erosion but little 
gully erosion. The uncleared areas are used for native pasture. 


Ladd loam, deep phase (3-10% slopes) (Lc).—A less compact up- 
ba subsoil and a somewhat greater depth to the gravelly substratum 
ifferentiate this phase from Ladd loam. Relief is smooth (pl. 4, A). 
Surface drainage is slow to medium and internal drainage is medium 
to slow. This soil is closely associated with Ladd loam. Its surface 
soil and subsoil contain a small quantity of gravel but very few stones. 
The subsoil is moderately to slowly permeable to roots and water and 
has a good water-holding capacity. 

Profile description—The surface soil—dark gray or dark grayish- 
brown friable granular silt loam or loam—has a fairly high content 
of organic matter and goes down to a depth of about 10 inches. In 
virgin areas the upper part is sod-bound. The lower part breaks into 
small easily crumbled aggregates and is black or very dark gray when 
moist. It passes into grayish-brown friable silt leam or heavy loam. 

The subsoil has two layers. The upper part, between 15 and 30 
inches, is generally brown to pale-brown tough compact heavy clay 
loam that breaks alon vertical, pug is planes into large aggregates 
containing many fine holes left by old root channels, ‘The material 
has a slight reddish-brown tinge in cut banks but is more yellowish 
when crushed. The lower subsoil, between depths of 30 and 50 inches, 
is of variable texture and color. It ranges from brown to pale brown 
to io brown and from clay loam to rather compact loam. 

ore or less stratified coarse granitic or dioritic material usually 
begins at 50 inches, but it may occur at any depth between 30 and 80 
inches or more. In places a hardpan layer may be at any depth from 
80 to 60 inches. 

There is some variation in the profile. The lower subsoil is non- 
calcareous in the western part of Baker Valley where this soil borders 
Hutchinson loam, but it is calcareous farther east where the soil bor- 
ders Baker silt loam. Farther east the soil differs from Baker silt 
loam mainly in having a darker surface layer. 

Use and management.—About 90 percent of this phase, is cultivated, 
mostly under irrigation. Wheat nie alfalfa, the principal crops, yield 
about the same as or slightly more than on Ladd loam. Owing to the 
smooth relief, erosion has been slight. 


Ladd loam, alluvial-fan phase (38-15% slopes) (Ls).—This phase 
is not typical of the Ladd series but should be considered as a variant 
of the series. It differs from Ladd loam principally in occurring on 
somewhat more recent alluvial fans and in having a less strongly de- 
veloped textural and structural profile. The subsoil is less compact, 
dense, and heavy but more permeable than that of Ladd loam. Wind- 
deposited silts may have contributed to the upper part of the soil. 
Dominant slopes range from 8 to 8 percent. 
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Except in those areas indicated on the soil map by stone symbols, 
the surface soil is rather free of stones and pebbles, The subsoil is 
moderately to slowly permeable and has good water-holding capacity. 
The parent material is mostly from biotite-quartz diorite, a highly 
crystalline rock. Surface drainage is slow to medium and under- 
drainage is good. The soil is free of soluble salts and alkali. 

Profile description—To an average depth of 15 inches the surface 
soil is grayish-brown to dark-gray friable loam or silt loam that be- 
comes very dark brown when moist. The material breaks into more 
or less granular nut- or pea-sized aggregates and is slightly to medium 
acid. In virgin areas the surface soil is sod-bound to a depth of about 
10 inches and fairly high in content of organic matter. The total 
depth of the surface soil is variable. Part of this variation un- 
doubtedly can be attributed to wind deposition of silty material. Ma- 
terial may have been blown from some places and deposited in others. 

The soil between average depths of 15 and 20 inches is slightly 
lighter colored, neutral or slightly acid, friable loam or silt loam that 
breaks into small easily crumbled aggregates. Like the material in 
the rest of the profile, it is noncalcareous and contains much mica. 

The subsoil between 20 and 40 inches is pale-brown or yellowish- 
brown slightly compact or firm gritty heavy loam. This material 
breaks into nutlike aggregates that generally have faint grayish-brown 
coatings. There are many fine roots. 

The lower subsoil between 40 and 60 inches is pale-brown or light 
yellowish-brown gritty heavy loam containing some partly decom- 
posed granitic or dioritic material. It shows some stratification and 
mn places includes thin layers of clay loam and sandy loam. 

The substratum consists of partly assorted or irregularly stratified 
light yellowish-brown gravel, cobblestones, small stones, and fine inter- 
stitial materials. It begins at an average depth of 60 inches but may 
occur at any depth between 30 inches and 8 feet or more. This deposit 
of assorted material is progressively thinner near the western border of 
the soil, where the old alluvial material grades into residual granite. 
The layers of the substratum are noncalcareous and nearly neutral in 
reaction. 

Use and management.—Probably 90 percent of this phase is culti- 
vated. About half of the cultivated area is in alfalfa. Wheat is 
grown on about 30 percent of the cultivated areas. Barley and oats are 
also grown. This phase is one of the best soils for fruit in the Baker 
Valley. Apples, pears, peaches, strawberries, and cane fruits are grown 
for. home use and pee good yields. 

Erosion caused by irrigation has been slight because the soil is per- 
meable and fairly gently sloping and has been in hay crops or grains 
most of the time. 


Ladd loam, hilly phase (15-30% slopes) (Lp).—More recent al- 
luvial fans are occupied by this phase, which is a variant of the Ladd 
series and is not typical. The soil is essentially similar to Ladd loam, 
alluvial fan phase, but is shallower and stonier. The cover of water- 
laid material over the diorite or granite bedrock is thinner, and the 
bedrock comes within 4 feet of the surface in places. The natural 
vegetation is grass, shrubs, and locally a few scattered ponderosa pines. 

sé and management.—About 50 percent of this phase is cleared 
and in part irrigated. Alfalfa and cultivated grasses, the principal 
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A, Grass pasture on Ladd loam, deep phase, about one-half mile east of Wolf 
Creek School. 

B, Greasewood, sagebrush, and saltgrass on Lun silt loam, Blue Mountains in 
distance. 

C, Cut in North Powder loam northeast of Baker; soil has an accumulation of 
lime just above the biotite-quartz diorite bedrock. Natural vegetation is 
mainly big sagebrush and grass. 
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wl, Landscape near Plagstaf? Mine: Big sagebrush and grass on Ruckles soils in 
foreground ; mostly Virtue silt loam in middle distance. 

B, Big sagebrush, grass, and seattered ponderosa pine on Springdale fine sandy 
loam and Springdale gravelly sandy loam. 

C’, Springdale very fine sandy loam about three-fourths mile north of Pocahontas 
School, Blue Mountains in background. 
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crops, are used largely for pasture, but small areas are sometimes cut 
for hay. Where irrigated, the soil is good pasture but is subject to 
erosion. Occasional shallow gullies caused by irrigation occur in 
cleared areas. 
LANGRELL SERIES 

Soils of the Langrell series are friable, well-drained, and noncal- 
careous, They developed on fairly recent, or young, alluvial fans 
under a cover of grass, shrubs, and scattered trees and an annual preci- 
pitation of 17 to 25 inches, including snow. The relief is smooth and 
representative of that found on gently sloping fans and low terraces. 
The parent material is water-laid and comes a id from granite, 
basalt, greenstone, lava and other metamorphic rocks, 


Langrell gravelly loam (1-3% slopes ve .—This soil is closely 
associated with Langrell loam and the Halfway soils. Its surface 
layer is high in content of organic matter and contains enough gravel 
to interfere with but not prevent cultivation, In virgin areas there 
are some small stones, but most of these have been removed from culti- 
vated tracts. The surface soil is moderately to rapidly permeable. 
Roots, water, and air penetrate readily. Surface drainage is slow 
and underdrainage is good. The water-holding capacity is low. 

Profile description.—The surface soil is dark grayish-brown slightly 
acid or neutral gravelly loam that extends to a depth of about 8 
inches. The upper subsoil, between 8 and 20 inches, is brown or 
dark-brown slightly acid or neutral friable gravelly loam grading to 
gravelly clay loam. This layer breaks into nut-sized aggregates that 
crumble into pea-sized aggregates. Like the rest of the profile, it is 
noncalcareous. 

Between 20 and 30 inches the subsoil is brown or dark yellowish- 
brown slightly compact gravelly clay loam containing many cobble- 
stones. Fhe cobblestones generally are 2 to 4 inches in diameter but 
some are as large as 8 inches. elow 30 inches this material is 
abruptly replaced by irregularly stratified loose porous beds of 
yellowish-brown cobblestones, gravel, sand, and gravelly loam. 

Included with this soil and shown on the map by stone symbols 
are areas totaling about 1,000 acres in Pine Valley and approximately 
600 acres in other places that have sufficient stones and cobblestones 
to interfere asrionely with cultivation. In these areas many rounded 
or subangular cobblestones and stones, 2 to 8 inches in diameter and 
mainly granite, are on or in the surface soil. The subsoil of these 
areas also contains more cobblestones and stones, and the depth to 
he Deewlarly stratified gravelly substrata ranges from 12 to 48 
inches. 

These stony included areas are lower than other Langrell soils and 
occur mainly on low terraces or flood plains along streams. A narrow 
belt of trees occurs on the stream banks. Some of the areas may be 
inundated by early spring floods, but drainage is generally adequate, 
Internal drainage is medium to rapid except in a ee areas having a 
moderately high water table. Those areas with the higher water 
table occur at lower elevation than usual and are better for grazing 
because the water table subirrigates the soil. 

Use and management.—Excluding the stony areas, probably 90 per- 
cent of Langrell gravelly loam is cultivated. Diversified farming is 
practiced, and the most common crops are alfalfa, wheat, oats, clover, 
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orchard grass, and corn. The greatest problem on this soil has been 
the conservation of irrigation water. Much water seeps away in 
the porous subsoil. Owing to the smooth relief and porous nature of 
this soil, there has been little accelerated erosion. It is protected from 
wind erosion by snow in winter and by crops in summer. 

Practically none of the included stony areas are cultivated. Small 
plots have been partly cleared for building lots, home gardens, and 
orchards, but approximately 50 tons of rock an acre must be removed 
for orchards, and more for cultivated crops. The stony areas are 
used mostly for native bluegrass pasture and they are moderatel 
well suited to such use. About 1 acre will provide one cow with 
months of summer pasture. In places some a the loose surface stones 
have been removed to improve the pasture. Outside of Pine Valle 
the stony areas provide good pasture because they are subirrigated. 
Generally, areas near the inner curve of stream meanders are very 
porous and provide poor pasture. An area east of Keating is too 

igh for subirrigation and has a low grazing value. Areas about 2 
miles east of McEwen and 1 mile northwest of Halfway have a some- 
what coarser textured material that approaches riverwash in 
characteristics. 


Langrell loam (1-38% slopes) (Lr).—This is one of the more de- 
sirable farming soils of the area. It occupies very gently sloping 
alluvial fans and is associated with the Halfway soils and Langrell 
pay loam. It is moderately permeable to roots and water and 

as fair to good water-holding capacity. Surface drainage is slow 
and underdrainage is good. The surface soil has a fairly high content 
of organic matter. 

Profile description—The surface soil—dark or very dark grayish- 
brown or dark-gray slightly acid or neutral friable loam—extends 
to 12 inches. It is black when moist, and the upper 5 inches is root- 
bound in virgin areas. This layer is rather free of stones and gravel. 
It breaks into small, easily crumbled, granular aggregates, and like 
the rest of the profile, it is noncalcareous. 

The horizon between depths of 12 and 20 inches is dark grayish- 
brown heavy loam or silt loam. It breaks with faint vertical cleavage 
into small easily crumbled pea- or shot-sized aggregates. A small 
quantity of gravel is generally present in the lower part of this layer. 

The subsoil between 20 and 86 inches is yellowish-brown or brown 
heavy loam containing much gravel. This material is faintly varie- 
gated with grayish brown and rust brown. Below 36 inches are beds 
of partly assorted yellowish-brown gravel, sand, and cobblestones. 
The cobblestones are mostly granite but some are basalt or other rock. 
They range from 2 to 4 inches in diameter for the most part, but some 
are as large as 8 inches. The depth to the gravelly ubetrats ranges 
from 18 inches to 48 inches or more. 

Ose and management.—Practically all of Langrell loam is cultivated 
under irrigation. Alfalfa is grown on the largest acreage. Some 
orchard grass is mixed with the alfalfa, and it thrives well in Pine 
Valley. Wheat, barley, corn, and oats are grown under irrigation. 
This soil is especially well suited to truck crops and potatoes. Owing 
to its smooth relief and permeable subsoil, erosion has been slight. 
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LOOKOUT SERIES 


Soils of the Lookout series developed on dissected epte lava 
benches in upland areas. They are typically fine-textured, but many 
are stony. They differ from the Ruckles soils in having a stronger 
differentiation of profile layers and more lime in the lower subsoil, in 
being developed entirely from weathered basalt or andesite instead of 
a variety of rock materials, and in being slightly browner. The most 
typical areas occur where the annual rainfall is 9 to 12 inches. Surface 

rainage is medium to rapid. The native vegetation is sagebrush and 
grass. A hardpan occurs below a depth of about 20 inches. It is 
well defined on smooth areas but not so strongly developed in rolling 
areas. There may be a trace of soluble salts in the hardpan but not 
8 quantity injurious to crops. 

Lookout clay loam (5-12% slopes) (La).—The parent material 
(9) of this soil is mostly weathered basalt or andesite bedrock but it 
includes some foot-slope and colluvial material. The soil has devel- 
oped under a low annual rainfall. Surface drainage is medium and 
water-holding capacity is good. Internal drainage is very slow. The 
soil does not have an excess of soluble salts but contains a ie need 
to strongly alkaline hardpan. The natural vegetation includes Sand- 
berg bluegrass, cheatgrass, big bunchgrass, wild barley, needle-and- 
thread grass, and Indian ricegrass, but sagebrush predominates. 
Cheatgrass is the most common grass on many heavily grazed areas. 
This soil is closely associated with the Barnard soils in Engle Valley, 
and may include small areas of these soils in that locality. It com- 
monly occurs just below a belt of Mehthorn soils in other parts of the 
area. It is rather extensive in the eastern part of the area. 

Profile aig tion. —The surface soil is about 9 inches of pale-brown 
or brown clay loam that crushes into small nut-size fragments that 
crumble into granules of shot size. When moist it is brown, dark 
brown, or dark grayish brown; it is sticky and somewhat plastic when 
wet. The reaction is mildly alkaline, but the material is noncalcareous. 
A surface layer about 3 inches thick is slightly darker and crumbles 
more easily than the soil below it. 

The upper subsoil, from about 9 to 18 inches, is brown, light-brown, 
or grayish-brown faintly prismatic clay or heavy clay loam that con- 
tains many stones and breaks on vertical planes into irregular angular 
aggregates. The upper part is noncalcareous, but some specks of 
lime are in the lower part. This material passes into brown, light- 
brown or very pale-brown gritty stony clay loam containing much 
white or pinkish-white segregated lime. It is compact and breaks 
into angular aggregates, 

_ At depths ranging from 20 to 30 inches the material abruptly passes 
into a light-gray, white, pinkish-white, and very pale-brown cal- 
careous hardpan, generally more than 2 feet thick. The hardpan 
contains angular rock fragments cemented together with lime and is 
difficult to break with a crowbar. Water penetrates very slowly, and 
plant roots scarcely at all. The content of rock fragments increases 
with depth below the hardpan, and the material grades into dark-gray 
or very dark-gray hard basalt or andesite bedrock at a depth of 3 to 6 
feet. Exposed rock surfaces are coated with rust brown. Many in- 
cluded areas are gradational between a clay loam and stony clay loam. 
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Use and management.—About 20 percent of Lookout clay loam in 
Eagle Valley is under irrigation. The rest is used for native pasture. 
Much of it is cultivated in order that the abundant water supply in 
Engle Valley may be used. Practically none is cultivated elsewhere. 
Alfalfa is the main crop. Bluegrass is grown on the stonier areas, 
principally for pasture. Most of the irrigated areas have lost 25 

ercent or more of the surface soil through sheet erosion and are cut 

y occasional shallow gullies. Special care should be taken to prevent 
erosion on irrigated areas because this soil has a fine-textured surface 
layer and is somewhat shallow to bedrock. The uncleared areas pro- 
vide better than average grazing. 


Lookout clay loam, eroded phase (5-12% slopes) (Lx).—Areas 
of Lookout clay loam that have been appreciably damaged by erosion 
are mapped as this phase. This phase is similar to Lookout clay 
loam but its surface soil is shallower and more irregular in depth. 
More than half of the surface soil has been lost, and shallow gullies 
are fairly common. Deep gullies are rare because the soil is rather 
shallow to bedrock. 

This phase occurs mostly in small scattered bodies in the eastern 
part of the area and is of small total extent. It is used only for 
grazing; its grazing value is slightly lower than the average for the 
Baker area. 


Lookout clay loam, hilly phase (12-25% slopes) (Ii).—The pro- 
file of this phase is similar to that of Lookout clay loam, but the surface 
soil is finer textured, the hardpan is thinner and less dense, and the 
soil is a little browner. Most of this phase occurs on slopes and in 
ravines below high benches. Surface drainage is rapid to very rapid. 

Profile description —The surface soil, extending to a depth of about 
8 inches, is pale-brown or brown clay or heavy clay loam and has many 
stones scattered over the surface. The upper subsoil is brown or 
light-brown clay or heavy clay loam containing many rock fragments. 
It continues to a depth of about 16 inches, where it passes into a weakly 
cemented calcareous hardpan about 20 inches thick. The hardpan 
consists of many rock fragments rather weakly cemented by very pale- 
brown, light-gray, white, and pinkish-white calcareous interstitial 
material. The content of stones increases with depth. The hardpan 
pede into weathered basalt or andesite bedrock at a depth of 3 to 
6 feet. 

Use and management.—About 10 percent of this phase is in irrigated 
bluegrass pasture, and a small acreage is in alfalfa. Outside of Eagle 
Valley little of it is cultivated. It is used for range and has a grazing 
capacity about average for the Baker area. The stand of grass has 
been damaged by overgrazing. 


Lookout clay loam, eroded hilly phase (12-25% slopes) (La).— 
Eroded areas of Lookout clay loam, hilly phase, make up this phase. 
The soil is similar to Lookout clay loam but its surface ayer is shal- 
lower and more irregular in depth. Over half of the surface soil has 
been lost pig a erosion, and shallow gullies are fairly common. 

Nearly all of this phase is used for range pasture; an extremely 
small area is cultivated. The grazing value is much lower than that 
of Lookout clay loam. Grazing should be carefully controlled to 
prevent further damage to the range and soil. 
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Lookout stony clay loam (5-12% slopes) (Lm).—This extensive 
soi] resembles Lookout clay loam but is stonier and shallower and has 
a less strongly developed hardpan. It developed from residuum 
weathered from basalt, andesite, or other lava rock, The lava rock 
is very resistant to erosion and helps to give the soil its structural 
relief. Surface drainage is medium. 

Profile description —The surface soil—pale-brown or brown non- 
calcareous mildly alkaline stony clay loam—extends to a depth of 
about 7 inches. The upper part crumbles to pea-sized aggregates 
and the lower ‘aid to large aggregates. Many stones are on and in 
the surface soil, and in places the surface is carpeted with rocks. 

The upper subsoil, between depths of 7 and 14 inches, is brown, 
Gin yich brown, or light-brown noncalcareous compact stony clay or 
clay loam. Because much of the material is rock fragments, the struc- 
ture is rather indefinite or is irregularly prismatic. It passes into 
brown or light-brown mildly calcareous stony clay loam or clay, 

At a depth of about 18 inches, a moderately or arongly alkaline 
calcareous hardpan about 12 inches thick is encountered. It consists 
of rock fragments weakly cemented by very pale-brown, pinkish-gray, 
light-gray, and white limy interstitial material and is difficult to 
desea because of the rock. Below the hardpan, brown or grayish- 

rown slightly calcareous clay loam occurs in the spaces between the 
rock fragments. Bedrock consisting of dark-gray, brown, or very 
pale-brown hard basalt or andesite 1s at depths of 2 to 6 feet. 

Many of the areas east of Baker Valley and northwest of North 
Powder have characteristics somewhat transitional between this soil 
and the Ruckles soils. These areas have a somewhat less clayey surface 
soil and subsoil and only a very weakly cemented calcareous hardpan, 
no hardpan at all, or only a lime coating on the rock fragments, Some 
of these included areas occupy stony foot slopes of water-laid material 
in which basalt predominates. 

Use and management.—Lookout stony clay loam is used principally 
for grazing. A few small areas in Eagle Valley are partly cleared and 
irrigated for bluegrass pasture. Little of this soil is irrigated or culti- 
vated in other parts of the area. Irrigated areas support a good 
growth of grass, but those not irrigated have an extremely thin growth 
and are of low grazing value. Overgrazing has caused an increase in 
sagebrush and a decrease in grass. Contratiad and restricted grazing 
would aid in improving the grass cover. 

Because of the high content of stones in and on the surface soil, 
clearing is expensive. An estimated 50 tons of rock an acre must be 
removed before the less stony areas can be cultivated. Only the loose 
surface stones are removed from some of the areas used for irrigated 
pasture. 


Lookout stony clay loam, eroded phase (5-12% slopes) (Lo).— 
Eroded areas of Lookout stony clay loam make up this phase. The 
soil is similar to Lookout stony clay loam, though its surface layer is 
shallower and more irregular in depth. On much of it more than half 
of the surface soil has been lost through erosion, and shallow gullies 
are fairly common. The subsoil is exposed in small areas, and in places 
the surface is covered with a thin layer of overwash. Stones are strewn 
on the surface soil, and bedrock crops out in places. 
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_ This soil is used principally for grazing, but its value is low. Graz- 
ing should be controlled to allow the range to recuperate and to pre- 
vent further damage by erosion. 


Leokout stony clay loam, hilly phase (12-25% slopes) (Lr).— 
Stronger relief is the chief factor distinguishing this soil from Look- 
out stony clay loam. The two soils are rather similar, though this 
one has a somewhat smaller accumulation of lime in the subsoil and a 
less strongly developed hardpan. It is also more stony and shallow. 
It occurs in ravines and on hillsides below high benches. In places 
slopes of more than 25 percent are included. 

se and management.—Small areas of this phase below irrigation 
ditches in Eagle Valley are irrigated for bluegrass pasture. They 
furnish good pens but wash readily, In Eagle Valley there are 
many small shallow gullies in irrigated areas. Elsewhere gullied 
areas are mapped as an eroded phase. The areas not irrigated furnish 
scanty range pasture. 


Lookout stony clay loam, eroded hilly phase (12-25% slopes) 
(Ln).—Eroded areas of Lookout stony clay loam, hilly phase, are 
mapped inthis phase. A few areas with slopes greater than 25 percent 
are included. This phase resembles the hilly phase but it has a shal- 
lower surface soil more irregular in depth and a smaller accumulation 
of lime in the subsoil. Shallow gullies are fairly common, and there 
is some accumulation of soil material at the foot of slopes. In places 
the subsoil is exposed ; rock outcrops are fairly common. 

This phase occurs in small bodies, and an extremely small area is 
cultivated. Most of it is used for grazing, but it provides scanty pas- 
ture. A small acreage of pasture is irrigated. Grazing should be con- 
trolled to prevent further damage by erosion. 


LUN SERIES 


The Lun series includes alkali soil developed on poorly drained 
alluvial fans, low terraces, or old lake basins from water-laid material 
of mixed mineralogic origin, mainly from basalt, granite, argillite, 
gabbro, related rock, and soils formed thereon. Development was 
under a cover of mixed greasewood, sagebrush, rabbitbrush, and alkali- 
tolerant grasses and flowering plants including some cheatgrass (pl. 
4, B). The annual precipitation is 10 to 12 inches. The el seems to 
be more or less associated with strongly or very strongly alkaline hot 
springs and alkali wells along a geologic fault northeast of Baker. It 
differs from the associated Stanfield soil in having a less alkaline, com- 
monly nonsalty, and generally noncalcareous surface soil and a more 
clayey upper subsoil. 


Lun silt loam (0-2% slopes) (Lr).—This soil is more or less 
strongly affected by alkali. It has level or nearly level relief with 
a faint hummocky microrelief. The content of organic matter in the 
surface soil islow. Surface runoff is slow and underdrainage is poor. 
The subsoil is very slowly permeable to roots and water. The water- 
holding capacity is Foon The upper part of the profile is free of 
stones and gravel. 

Profile description.—This soil typically has a fairly strongly devel- 
oped subsoil. The surface soil is light brownish-gray, light-gray, or 
pale-brown friable silt loam or loam that extends to an average depth 
of 8 inches. When dry the material of the upper 1 or 2 inches is 
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vesicular; that of the next 1 or 2 inches is finely platy ; and that in the 
lower part breaks into small easily crumbled aggregates. The entire 
surface soil is neutral or mildly alkaline and noncaleareous, or cal- 
careous only here and there. The surface soil is dark grayish-brown 
when moist, 

The surface soil passes abruptly into yellowish-brown, brown, or 
grayish-brown moderately or strongly alkaline tough compact clay or 
clay loam subsoil that breaks into flat-topped prisms. The upper parts 
of the prisms are noncalcareous; the lower parts are distinctly cal- 
careous. The prisms break into strongly developed small to medium- 
sized nutlike aggregates. The material of this layer is hard to pene- 
trate and is dark yellowish-brown or brown when moist. . 

At an average depth of about 18 inches, the soil becomes light yel- 
lowish-brown strongly or very strongly alkaline compact highly cal- 
careous gritty clay loam or loam that breaks with vertical cleavage 
into large rough nee There are many fine roots in this layer. 
Between depths of 27 and 40 inches, the soil is pale-brown or light 
yellowish-brown highly calcareous clay loam or gritty loam containing 
much segregated white lime. 

A very pale-brown or light brownish-gray very compact. layer about 
12 inches thick usually occurs at an average depth of 40 inches. It 
is highly calcareous and strongly or very strongly alkaline, may be 
more or less cemented or may contain fragments of cemented material, 
and is usually very slowly or slowly permeable to water and fine roots. 
The depth to this compact layer ranges between the approximate limits 
of 2 to @ feet or more, but it may be missing entirely in some places. 

In most places the material next lower in profile is very pale-brown, 
pale-brown, or light brownish-gray somewhat compact calcareous 
gritty loam, but layers of finer material may be included. The sub- 
strata layers consist of gravel, sand, and other coarse calcareous 
alluvium. These layers are generally at a depth of 5 feet but they may 
occur at any depth between 4 feet and 10 or more feet. In places the 
soft hardpan rests directly on the gravelly substrata. The substrata 
material is more or less waterlogged during the wet season, and its 
strongly to very strongly alkaline reaction suggests that some of the 
water may come from hot springs. The water from wells in this soil is 
mostly strongly or very strongly alkaline and of poor quality for 
irrigation. 

se and management.—Most of Lun silt loam is used for native 
pasture. A few small patches near borders of individual areas are 
cultivated. Barley, rye, and alfalfa are grown. The crops are spotty, 
and yields are low. A small plot irrigated by water with a anifnrone 
odor from a well 200 feet deep produces 114 tons of alfalfa an acre and 
fairly good crops of potatoes and garden vegetables. More of this 
soil was formerly cultivated. It was used for barley but was allowed 
to revert to native pasture because the alkali content increased. 

One to the compact nature of the subsoil and its high content of 
black alkali, this soil is difficult to reclaim and would not be especially 
productive if the alkali were leached out. Water for irrigation is 
scarce in this locality and can be used more profitably on more pro- 
ductive soils, 

McEWEN SERIES 

Soils of the McEwen series are developed on old well-drained high 

alluvial fans and terraces under a cover of ponderosa pine and an 
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annual precipitation of 20 to 25 inches. The alluvial material is 
derived principally from granite, basalt, argillite, other metamorphic 
rocks, and soils formed thereon. 


McEwen loam (1-10% slopes) (Ma).—This soil is generally asso- 
ciated with Underwood and Rouen soils on the upper border of 
alluvial fans or terraces. It is free of alkali or excess soluble salts, 
and its upper layers are rather low in organic content. Some stones 
are present but not in quantity sufficient to interfere seriously with 
cultivation. The subsoil is of moderate development. It is mod- 
erately to slowly permeable to roots and moisture and has a fair to 
good water-holding capacity. 

Profile description —A layer of organic material 1 or 2 inches thick 
covers the surface in forested areas. This consists of loose pine 
needles in the upper part and well-decayed fluffy organic material 
mixed with mineral soil in the lower part. In cultivated areas this 
organic layer is mixed with the soil below, and in pastured cut-over 
areas it has a platy appearance. A few stones are strewn over the 
surface. The surface soil below the organic layer is brown or pale- 
brown friable loam to a depth of about 7 inches. This material 
crumbles easily into very fine crumbs or single grains. It is very 
dark grayish brown when moist and is slightly acid or neutral. 

The upper subsoil, between depths of 7 and 18 inches, is light yellow- 
ish-brown or pale-brown somewhat compact heavy loam that breaks 
with a faint vertical cleavage into irregular easily crumbled nut-size 
agpregates. There are many roots and few pebbles in most places. 
This layer passes into yellowish-brown rather tough compact clay 
loam that breaks on vertical cleavage planes into large rough aggre- 
i and then into nut-size aggregates. The fissure planes generally 

ave a lustrous coating. This material ranges from heavy loam to 
gritty clay in texture, contains much mica and some gravel and 
weathered rocks, and is hard to break with a crowbar when dry. 

The lower subsoil, between depths of 36 and 48 inches, is light 
polovet bne rather compact or very weakly cemented atively 
oam containing many rounded and subangular small stones. This 
material ranges from clay loam with imbedded gravel to gravelly 
sandy loam. 

Below a depth of 48 inches the material is light yellowish-brown. 
rather loose more or less stratified gravel, sand, and cobblestones and 
some beds of finer material. Gold-placer diggings indicate this ma- 
terial goes downward to about 15 feet. The depth to the gravel ranges 
from 16 to 60 inches or more, and there is a caeeeeroniine range in 
the thickness of the soil layers above. The areas in which the depth 
to the gravel is greater are more generally associated with McEwen 
loam, deep phase. The entire profile is slightly acid to neutral in 
reaction and noncalcareous. 

Use and management—All the virgin timber has been cut, but a 
stand of young second-growth trees covers uncleared areas ae 2). 
These uncleared areas are used for pasture and as a source of wood, 
but their grazing value is rather low. 

About 35 percent of the soil has been cleared, and over half of 
this is used for pasture. Alfalfa and oats are the main crops. Ordi- 
narily only one cutting of alfalfa is harvested because the growin 
season is short. Oats do especially well. The early rust-pro¢t 
varieties commonly are grown. Barley also does well when irrigated. 
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No wheat is grown, as the growing season is too short. Bluegrass, 
alsike clover, some alfalfa, and other grasses are used for permanent 
pasture on cleared areas and provide good summer grazing, especially 
where irrigated. 

Accelerated erosion has been very slight, as cleared areas are used 
largely for hay and pasture. Small areas have been washed out 
during placer mining. 


McEwen loam, moderately steep phase (10-40% slopes) (Mc).— 
This phase is associated with McEwen loam and is of small extent. 
It occurs in ravines and on breaks below high terraces. Surface drain- 
age is rapid to very rapid. 

Profile description.—Oceurring as it does on strongly ee out- 
crops of stratified material, this phase is variable. Many subangular 
and rounded pebbles and cobblestones are strewn over the surface. To 
a depth of about 6 inches the surface soil is brown or ig aa 
coarse loam containing many cobblestones and pebbles. ‘This layer 

trades into light yellowish-brown or pale-brown moderately compact 
oam containing many cobblestones and pebbles. 

Below 24 inches the material is yellowish-brown coarse alluvium 
consisting of gravel, rounded and subangular cobblestones, small 
stones, and enough fine interstitial material to make the mass coherent. 
The. depth to the gravel ranges from a few inches on the upper part 
of the slopes to over 8 feet at the bottom of slopes where foot-slope 
or colluvial material has collected. 

Use and management.—This phase is not cultivated; it is too steep 
and stony. The ponderosa-pine timber has been cut, and most of the 
slopes are now rather barren. Erosion has resulted from overgrazing 
the steep slopes. The soil should be kept in timber. Considerable 
gold has been obtained from placer mines in some areas. 


McEwen loan, deep phase (1-10% slopes) (Ms).—This soil differs 
from McEwen loam in having a slightly deeper surface soil, a less 
compact subsoil, and a greater death of material over the gravelly 
substratum. It is associated with McEwen loam mainly on gently 
sloping alluvial fans and terraces. 

rofile i Ae in lad surface soil—brown, grayish-brown, or 
pale-brown friable loam—extends to an average depth of 8 inches and 
in forested areas is covered by a thin layer of organic material. The 
upper subsoil, extending from a depth of 8 to 20 inches, is light 
yellowish-brown or pale-brown slightly compact loam. This layer 
aaa into yellowish-brown moderately compact gritty clay loam that 
reaks on irregular vertical cleavage planes into aggregates rather 
herd to crumble. The texture ranges from a heavy loam to clay 
oam. 

The lower subsoil, extending from a depth of 36 to 50 inches, is 
light yellowish-brown firm gritty loam containing some gravel and 
cobblestones. Below 50 inches is yellowish-brown gravel, sand, cob- 
blestones and some fine material. The depth to the gravelly substrata 
ranges from 2 to 6 feet or more. A layer of brown or reddish-brown 
clay overlies the gravel in places. 

The entire soil is noncalcareous and generally slightly acid. The 
surface soil is stony only where it borders the Underwood and Rouen 
soils. The subsoil is slowly or moderately permeable to roots and 
moisture and has a good water-holding capacity. 
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Use and management.—About 65 percent of this phase is under 
cultivation. Under irrigation the principal crops are alfalfa, oats, 
andbarley. A al of the cleared area is used for pasture and provides 
good grazing where irrigated. 


McEwen loam, overwash phase (0-5% slopes) (Mp) —This phase 
consists of McEwen or somewhat similar soils that have been covered 
since about 1862 by silty or loamy deposits washed from gold placer 
mines. Many areas are variants of the series. The soil occupies low 
alluvial fans and stream bottom lands. The parent material consists 
of water-laid deposits of mixed mineralogic origin and includes much 
material derived from basalt, granite, quartz, argillite, and related 
rocks. Surface drainage is slow and internal drainage is medium to 
slow. The natural vegetation was a sparse growth of ponderosa pine, 
some willows, and an undergrowth of grass and sagebrush. 

Profile description.—The surface soil, 6 to 36 inches or more deep, 
is a grayish-brown to brown loam or silt loam containing much gravel. 
It is very dark grayish-brown when moist, noncalcareous, slightly 
acid, and variable in texture. It includes layers of loam, silt Joam, 
and clay loam that contain much gravel. The recent layer of silty 
wash, about 12 inches thick in the most typical areas, is abruptly 
replaced by a 6-inch layer of pale-brown loam or gritty clay loam 
containing a trace of gravel. This gritty clay loam is the surface 
layer of a buried soil. 

The upper subsoil between 18 to 28 inches is a yellowish-brown, 
brown, or pale-brown firm or slightly compact clay loam containing 
some gravel. It breaks up into small rough easily crumbled aggre- 
gates. The material between average depths of 28 and 36 inches is 
pale-brown, yellowish-brown, or light yellowish-brown gravelly loam 
of variable texture. This material is noncalcareous and slightly acid 
and contains some mica. The subsoil passes into porous beds of 
yellowish-brown or pale-brown gravel, sand, cobblestones, and fine 
interstitial material that extend downward to a depth of 15 feet 
or more. 

The profile as described gives the general he ate of the soil layers 
observed in a number of profiles with variable characteristics. The 
depth of the different layers varies with the thickness of the recent 
wash on the surface. 

Use and management.—Nearly all of this phase has been cleared and 
most of it is now used for pasture. Some oats are grown under 
irrigation. The deposit of recent wash on the surface has apparently 
increased rather than decreased the productiveness of the soil. 


MEHLHORN SERIES 


Soils of the Mehlhorn series occupy dissected sloping lava benches 
or uplands. They have developed from the heavy-textured residue 
left in the decomposition of basalt or other lava bedrock. They 
formed under an annual precipitation of 15 to 25 inches and a natural 
vegetation of grass, bitterbrush, sagebrush, other shrubs and flowering 
plants, and a few scattered aspen, haw, and ponderosa pine trees. 


Mehlhorn clay loam (2~12% slopes) (Mz).—Relief is typically 
gently rolling on this soil of the uplands. Surface drainage is slow 
to medium. Internal drainage is slow. The soil is slowly permeable, 
free of soluble salts and alkali, and good in water-holding capacity. 


BAKER AREA, OREGON 95 


It is noncalcareous and nearly neutral or slightly acid in reaction 
throughout. Much pinegrass grows on the timbered areas. In Pine 
Valley, MehIhorn clay loam generally is bordered by the higher lying 
Underwood soils of rough, broken, and stony land and by the lower 
lying Applegate, Halfway, or Langrell soils. Elsewhere it is asso- 
ciated with Mehihorn stony clay and the Lookout soils. 

Profile description—The surface soil is dark-brown or brown 
friable clay loam that usually contains many roots. When moist it is 
very dark brown or dark brown. The material breaks into nut-sized 
aggregates when first disturbed, but the aggregates are reduced with 
di cali to pea-sized and fine shot-sized granules. A few stones are 
scattered over the surface. 

The material from 6 to 15 inches is brown or slightly dark-brown 
heavy clay loam containing many fine roots. It is sticky when wet 
but breaks with a vertical cleavage into small blocks fairly easily 
crumbled into pea-sized granules when dry. This layer contains a 
variable quantity of angular stones. 

The subsoil between depths of 15 and 24 inches is similar to the layer 
above but is browner or slightly more reddish brown and contains 
a larger quantity of stones. This layer grades into brown rather com- 
pact clay or clay loam containing many rock fragments. This ma- 
terial is faintly variegated with yellowish brown and rust brown. 
It contains many fine holes along old root passages, breaks into hard 
ee irregular aggregates, and is sticky when wet. 

The lower subsoil, at depths between 36 to 60 inches, is brown clay 
or clay loam containing many fragments of partly decayed rock. 
The quantity of stone increases with depth, and at a depth of 6 to 8 
feet the material grades into unweathered basalt bedrock. The depth 
to bedrock is variable; bedrock is within 2 feet of the surface in places. 

Use and management.—tIn Pine Valley about 50 percent of Mehl- 
horn clay loam is used for irrigated crops, but much of it is irrigated 
only once—when spring floodwaters are available. Alfalfa is grown 
on about half of the irrigated area. Probably 30 percent of the cleared 
area is used for bluegrass pasture. The uncleared areas are used for 
native pasture and have a relatively high value for that purpose, The 
bitterbrush provides good browsing along with the grass pasture. 

Like other sloping soils, this one has undergone some sheet erosion 
following overgrazing. The cultivated areas have been used largely 
for hay and pasture crops, which have minimized erosion. Hay and 
pasture are the crops to which the soil is best suited. 


Mehlhorn clay loam, hilly phase (12-25% slopes) (Mr).— 
one relief is the main difference between this phase and Mehl- 
horn clay loam. This phase occurs on foot-slope ane benchlike areas. 

The soil consists of about 6 inches of brown clay loam overlying 
brown heavy clay loam that extends to a depth of 22 inches. The 
heavy clay loam passes into brown clay or clay loam containing many 
rock fragments. Basalt bedrock lies at a depth of 3 or 4 feet in most 
places. ‘The entire soil is noncalcareous and neutral, or nearly so, in 
reaction. 

_ About 25 percent of this phase is partly cleared and occasionally 
irrigated to enhance the value of the pasture. The rest is used for 
native pasture. 
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Mehlhorn stony clay loam (5-12% slopes) (Ma).—The environ- 
mental conditions under which this soil developed were similar to 
those for Mehlhorn clay loam. The soil differs from Mehlhorn clay 
joam eee in containing more stones and in being shallower 
to bedrock. It is associated with Mehlhorn clay loam and, in Pine 
Valley, with Rough broken and stony land. Surface drainage is me- 
dium but internal drainage is slow. The soil is free of soluble salts 
and alkali. Its water-holding capacity is fair to good because of the 
shallowness to bedrock. 

Profile description.—The surface soil, extending to a depth of about 
5 inches, is brown stony clay loam in and on which there are many 
angular basalt stones. This layer is dark brown when moist. Roots 
are plentiful but the organic content is relatively low. 

‘The upper subsoil, or the part between depths of 5 and 14 inches, 
is brown stony clay loam that becomes dark brown when moist. When 
disturbed, this material breaks into nutlike aggregates rather diffi- 
cult to reduce to smaller particles. This layer passes into brown clay 
or heavy clay loam containing many fragments of partly disinte- 

rated basalt. There is some yellowish-brown variegation caused 
by the decayed basalt. The quantity of rock fragments increases with 

epth. 

The lower subsoil, or that below a depth of 24 inches, is brown or 
light-brown clay or heavy clay loam occurring as interstitial material 
between rock fragments, 

The parent material, occurring below 36 inches, is partly weathered 
basalt bedrock. The depth to this bedrock ranges from 12 to 48 inches 
or more. The entire soil is noncalcareous and nearly neutral in 
reaction. 

An area in the southeast corner of Pine Valley differs from the rest 
of the soil in having smooth relief and in being developed from col- 
luvial material consisting largely of angular basalt stones. Else- 
where, a few small areas overlie foot-slope and colluvial material. 

Use and management.—Practically none of Mehlhorn stony clay 
loam is cultivated, but about 5 percent in Pine Valley is partly cleared 
of stone and irrigated for grass pasture and some hay. It provides 
good Ga where irrigated. The uncleared areas are grazed and 
provide pasture of average quality. Much surface soil has been lost 
through erosion that followed overgrazing. Over much of the area, 
about 25 percent of the surface soil has been lost. 


Mehlhorn stony clay loam, eroded phase (5-12% slopes) (Mx).— 
Except for moderate or severe erosion, this soil is essentially the same 
as Mehlhorn stony clay loam. It includes some severely eroded areas 
where most of the surface soil has been lost through sheet erosion, 
and shallow gullies are more or less common. The most severely 
eroded areas were mapped as the eroded shallow phase. 

This phase is rather extensive and its grazing value is about the 
same or slightly lower than that of Mehlhorn stony clay loam. Graz- 
ing should be controlled to prevent further damage by erosion. 

Mehlhorn stony clay loam, hilly phase (12-25% slopes) (Mn) .— 
This phase occurs mostly in V-shaped valleys cut in lava benches. 
Some slopes ranging up to 30 percent are included. It is used only 
for grazing and has a rather low value for that use. 
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Mehlhorn stony clay loam, eroded hilly phase (12-25% slopes) 
(Mx).—This phase comprises hilly areas that have been moderately 
or severely eroded. It is similar to Mehlhorn stony clay loam but its 
surface soi] is more irregular in depth and in places is much shallower. 
The more severely eroded areas are included with the eroded shallow 
phase. Shallow gullies and rock outcrops are fairly common locally. 
The soil occurs mostly along V-shaped ravines that extend into sloping 
lava benches, Its grazing value is low, and grazing should be con- 
trolled to prevent further damage through erosion. 


Mehlhorn stony clay loam, eroded steep phase (25-50% slopes) 
(Mm).—Relief this phase is semimountainous or mountainous. It 
is similar to Mehlhorn stony clay loam but more variable and gen- 
erally shallower in depth to bedrock and has a thinner surface soil 
and many rock outcrops. It occurs in V-shaped canyons cut into 
lava benches. Surface drainage is very rapid, and the phase has lost 
over 25 percent of the surface soil through erosion. The native 
vegetation furnishes range pasture of low value. 


Mehlhorn stony clay loam, eroded shallow phase (5-25% slopes) 
(Mt).—At least 75 percent of the surface soil and in places part of 
the subsoil have been eroded from this phase. In many areas shallow 
fale have formed. The phase is similar to Mehlhorn stony clay 
cam but is more eroded, shallower to bedrock, and stonier in most 
Places. The exposure of the subsoil gives this phase a reddish-brown 
cast. 

This phase occurs principally along old stock drives, and only scat- 
tered sagebrush and tufts of grass remain on these trampled areas. 
The stock-drive strips have practically no grazing value but are 
needed at the beginning and end of the summer grazing season for 
moving stock to and from the grazing lands in the National forest. 
Most of the areas are gently lomine or hilly, but smal] areas with 
steep slopes are included. 


MOSCOW SERIES 


Soils of the Moscow series have developed in upland areas under a 
cover of ponderosa pine, other trees, and bitterbrush, principally 
on residuum weathered from albite granite bedrock. Development has 
been under a higher precipitation that that for the grass- and sage- 
brush-covered soils. Moscow soils differ from the Brownlee in bein 
forested, lighter colored, and more acid. They differ from the related 
Kilmerque soils in being derived principally from residuum of albite 
granite rather than biotite-quartz diorite and in having a more com- 
pact subsoil. 


Moscow loam (2-25% Hla) (Mp) —The larger areas of this soil 
are associated with the Brownlee soils. Relief ranges from gently 
sloping on ridge tops to hilly, but for the greater part it is rolling. 
Natural drainage is good. The soil is moderately permeable to water, 
but its water-holding capacity is limited by the shallowness to 
bedrock. 

_Profile description—The soil has a moderately developed profile. 
Under virgin conditions a 1-inch layer of organic material covers the 
surface. © upper part of this organic layer, principally unde- 
composed loose pine needles, grades into dark-gray or dark grayish- 

996224537 
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brown medium or slightly acid decayed pine needles and some white 
mycelia from molds. The organic Jayer is underlain by about 1 
inch of grayish-brown very friable loam mixed with some well- 
decayed organic material. This loam material is very dark brown 
or very dark gray when moist. 

To about 12 inches the soil is pale-brown slightly acid to neutral 
very friable light loam containing considerable sand and fine gravel. 
The upper part has a weak very fine crumb or granular structure, 
whereas the lower part breaks into small easily crumbled nut- or 
pea-sized aggregates. This layer is dark grayish brown and some- 
what sticky when moist. 

The upper subsoil, between depths of 12 and 18 inches, is light 
yellowish-brown or pale-brown loam containing many disintegrated 
granite fragments. It is slightly compact but crumbles easily into 
rounded fine nutlike aggregates. 

The lower subsoil, between depths of 18 and 24 inches, is variegated 
yellowish-brown and brownish-yellow sandy loam mixed with dis- 
integrating granite fragments. It rests on splotched brownish- 
yellow, very pale-brown, reddish-yellow, or white weathered albite 
granite. Dark streaks follow root channels to a depth of 48 inches 
or more. Below 48 inches the rock is little altered, and it grades 
into bedrock. The entire profile of this soil is noncalcareous and 
slightly acid to neutral. 

Included with this soil in mapping are small areas overlying green- 
stone. In such areas the subsoil is rust-brown compact prismatic 
clay loam from a depth of 12 to 24 inches, Fissure planes in the 
subsoil have a lustrous coating and some grayish-brown stains. The 
subsoil from 24 to 48 inches is rock wih brown clay loam in the 
spaces between. The lower subsoil material between the broken rock 
is brown clay loam, and at about 72 inches this part of the profile 
grades into sieily weathered greenstone. 

Use and management.—Moscow loam is used pe anenally for wood 
and timber production. None of it is cultivated. The present vege- 
tation is a young growth of ponderosa pine with some pinegrass, 
bitterbrush, and other shrubs that furnish scant grazing. 


Moscow loam, eroded phase (2-25% slopes) (Mr).—Except for 
its shallower surface soil caused by erosion, this phase is similar to 
Moscow loam. In places most of the surface soil has been lost and the 
subsoil is exposed. Shallow gullies occur in some localities. Owing 
to the shallow nature of the soil, even slight surface erosion is 
noticeable, 

Most of the natural vegetation of ponderosa pine has been removed, 
and the soil now is used for pasture. The grazing value is low. The 
soil is better suited to wood production than to grazing. It requires 
careful use to prevent further erosion. 

Moscow loam, steep phase (25-50% slopes) (Mt).—Except for 
being steeper, more stony, and more variable in depth, the soil is 
similar to Moscow loam. It is covered with scrubby young pines 
and is not cultivated. 

Moscow loam, eroded steep phase (25-50% slopes) (Ms).—This 
soil lies principally along V-shaped ravines, where the dominant slope 
generally ranges from 25 to 35 percent. Slopes are steeper than 
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those of Moscow loam, and because of greater erosion the profile is 
shallower, stonier, and more irregular in depth; otherwise the two 
soils are similar. There are a few shallow gullies in places, but 
severe sheet erosion is unusual. Owing to the shallowness of the 
soil, even slight erosion is easily detected. Most of the scrubby 

onderosa pine has been removed, and the areas are used for grazing. 

his soil is poor for grazing and is apparently better suited to use as a 
source of the farm wood supply. 


MUCK 


Muck (0-1% slopes) (Mv) consists of marshy areas covered with 
water much of the year. It occurs in small scattered bodies and has 
a total extent of about 170 acres. The native feseevion is mainly 
cattails and sedges and in places a few willows and haws. 

The surface soil, to a depth of about 9 inches, is very dark-brown, 
dark-brown, or very dark-gray peaty muck containing more or less 
mineral material and many roots. A thin mat of partly decayed 
sedges and cattails is on the surface. The material between depths of 
9 and 16 inches is very dark gray well-disintegrated muck containing 
much mineral soil. It is anderlain by layers of dark-gray, gray, or 
grayish-brown silty clay loam, sandy loam, and loam. ‘The thickness 
of the organic layer ranges from 10 to 40 inches or more. Gravell 
material occurs at depths of 24 to 40 inches in many areas. The soil 
is noncaleareous. In Pine and Sumpter ae it is slightly to 
strongly acid but in other areas it is almost neutral. 

Muck is not cultivated but furnishes some pasture in dry periods. 
Muskrats, which thrive in the wettest areas, are trapped for their pelts 
and bring considerable income. Muck lies in basinlike areas and 
would be difficult to drain except by pumping. 


NORTH POWDER SERIES 


Soils of the North Powder series cover extensive areas and have 
formed mainly from residuum weathered from biotite-quartz diorite 
bedrock (1)—a coarsely crystalline rock—and in places from weath- 
ered granite. Small areas derived from dioritic or granitic foot-slope 
or colluvial material or from residuum weathered from greenstone are 
included in mapping. In some areas the surface soil may be influ- 
enced somewhat by or derived from loessal or loesslike material. 
oo North Powder soils have not developed on other intrusive 
rocks in the region, whereas the Brownlee soils have developed on 
albite granite and have darker surface soils, and Ruckles soils have 
formed’ on various types of lava rock and gabbro. The North Powder 
soils occur on undulating to hilly uplands. The annual precipitation 
is 10 to 14 inches. 

North Powder loam has a moderately calcareous lower subsoil, 
whereas the eroded shallow phase has less lime accumulation in the 
lower subsoil. In general, areas with smooth relief have a more com- 
Eee upper subsoil than do the areas with rolling or hilly relief. 

tony areas indicated by stone symbols on the soil map generally have 
oe relief, very shallow soil, and little lime accumulation in the sub- 
soil. 


_ North Powder loam (1-12% slopes) (Na).—Most areas of this 
light-colored soil have gently rolling, rolling, or undulating relief. 
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The soil is moderately permeable, well-drained, free from salts and 
alkali, and has a fair to good water-holding capacity. The natural 
vegetation is sagebrush, grass, and low semiarid shrubs. The most 
common grasses are Sandberg bluegrass, cheatgrass, big bunchgrass, 
wild barley, Indian ricegrass, and needle-and-thread grass. 

Profile description—This soil has a moderately developed profile. 
The surface 6 inches is light brownish-gray, pale-brown, or grayish- 
brown noncalcareous mildly alkaline friable gritty loam. This layer 
is dark grayish brown when moist, and has a few stones strewn over 
the surface in places. From 6 to 13 inches the soil is faintly lighter 
colored gritty loam that is slightly more alkaline than the soil above. 
Like the surface layer it is frinble and easily crumbled, and it con- 
tains many plant roots, This material grades into pale-brown gritty 
noncalcareous slightly compact loam. 

The upper subsoil, between depths of 13 to 18 inches, is brown, or 
pale-brown, a compact sandy clay loam containing consider- 
able coarse sand. It breaks into hard subangular small or medium 
nutlike aggregates. When wet, the material is sticky. In most 
places it is noncalcareous but may contain specks of lime in the lower 
part. 

From a depth of about 18 to 22 inches, the subsoil is pale-brown or 

ellowish-brown moderately compact calcareous sandy clay loam. 
The material varies from a sticky or softly cemented sandy loam to 
a gritty clay loam. 
rom 22 to 86 inches the soil is light yellowish-brown or yellowish- 
brown sandy loam containing spots and streaks of segregated white 
lime (pl. 4, @). This material is somewhat compact, crumbles easily, 
and contains much mica and some partly disintegrated rock fragments. 
The quantity of the rock fragments increases with depth. 

Disintegrating biotite-quartz diorite, the parent material, is at an 
average depth of 36 inches. The depth, however, ranges from 1 to 6 
feet in short distances, and there is a corresponding range in the thick- 
ness of the soil layers. The diorite is noncalcareous, but streaks of 
lime occur in fissures in the rock. Plant roots go down to the rock. 

A few areas north of Haines and elsewhere that have fairly smooth 
or undulating relief have a more strongly developed subsoil than 
typical. In these areas the surface soil is a pale-brown noncalcar- 
eous friable gritty loam that extends to a depth of about 11 inches. 
The upper subsoil, continuing to a depth of 26 inches, is yellowish- 
brown or light yellowish-brown rather compact gritty clay loam that 
separates with a faint vertical breakage into small irregular blocks 
or hard subangular small or medium nutlike aggregates. This layer 
is sticky when wet. 

The next layer continues to a depth of about 36 inches. It is a light 
yellowish-brown highly calcareous moderately compact gritty Joam o1 
sandy loam that contains much segregated white lime. This material 
is underlain by light yellowish-brown friable micaceous sandy loam, 
generally noncalcareous, that contains some disintegrating rock frag- 
ments. Gradually replacing this material is weathered biotite- 
quartz diorite or granite bedrock, which occurs at an average depth 
of 4 feet. The depth to the bedrock varies, and there is a correspond- 
ing variation in the thickness of the soil layers above. 

se and management.—North Powder loam is used mainly for graz- 
ing, and for this use it is about average. A small tract north of 
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Haines is cultivated under irrigation, but owing to its elevated position 
and choppy relief, the soil is generally difficult to irrigate. Irrigation 
water is relatively scarce in this area and could be used to better 
advantage on more productive soils. Less than 2 percent of the soil 
is cultivated. Under irrigation yields are moderate.. 

Most of this soil is best suited to range pasture. Some stones occur 
on all of this soil, and a few are more than 5 feet in diameter. The 
soil does not wash easily for its subsoil is permeable, but some accel- 
erated sheet and gully erosion have been caused by overgrazing. 


North Powder loam, eroded phase (3-12% slopes) (Nc).—Ap- 
reciably eroded areas of North Powder loam make up this phase. 
t is similar to North Powder loam, but its surface soil is shallower 

and more irregular in depth, and shallow gullies occur in places. 
Practically all of this soil is used for grazing. Its grazing value is 
somewhat lower than that of North Powder loam. 


North Powder loam, eroded hilly phase (12-25% slopes) (Ns).— 
This phase consists of eroded areas. It resembles North Powder loam, 
but its surface soil is stonier, shallower, and more irregular in depth; 
its subsoil is coarser textured, less compact, and contains less accumula- 
tion of lime; and its relief is hilly. Dominant slopes are between 15 
and 20 percent. Moderate sheet erosion has caused some damage, and 
shallow gullies have formed in places. The soil is used for range 

asture. Its value for grazing is lower than that of North Powder 
oam. Grazing should be controlled to prevent further damage by 
erosion. 


North Powder loam, eroded shallow phase (5-20% slopes) 
(Np).—This phase differs from the normal phase principally in bein 
shallower aad more eroded and in having somewhat less well-define 
profile layers. It occurs in scattered bodies. Much of it has under- 

‘one moderate sheet erosion, and a few areas are severely eroded. 
few shallow gullies have been cut in places. Owing to the shallow- 
ness of the soil. ang erosion is noticeable. Dominant slopes range 
from 5 to 20 pet but areas with slopes of 50 percent or more are 
included. This soil is permeable, and plant roots grow into the fis- 
sures in the underlying weathered rock. It has fair to low water- 
holding pay, is well-drained, and is free of salts and alkali. 

Profile description.—The surface soil—grayish-brown, light brown- 
ish-gray or pale-brown neutral to mildly alkaline very friable gritty 
loam—extends to a depth of about 8 inches. Many dioritic or granitic 
rock fragments and stones are scattered on and in this layer, and it is 
dark grayish-brown when moist. 

The upper subsoil, between depths of 8 and 12 inches, is brown 
slightly compact sandy clay loam containing many rock fragments. 
This material breaks vertically into hard irregular fine nutlike aggre- 
ee is calcareous, and grades into variegated yellow and pale- 

rown weathered biotite-quartz diorite or granite bedrock. ere 
the depth to bedrock is greater, a yellowish-brown slightly calcareous 
sandy loam overlies the weathered rock. 

Areas indicated on the soil map by stone symbols generally have 
steeper relief and are much stonier. In these areas many dioritic or 
granitic stones are scattered on and in the surface soil and rock out- 
crops are fairly common. The subsoil ranges from stony loam to 
stony sandy clay loam, and the lower part is calcareous in places. 
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The quantity of rock increases with increase in depth, and the soil 
is underlain by weathered bedrock at an average depth of 2 feet 
The depth to bedrock varies greatly, however, because of the hilly 
relief. Slopes in these stony areas generally range from 20 to 40 
percent but may be steeper or Jess steep. 

Use and management.—This phase is used entirely for pasture. 
Its grazing value is somewhat lower than average. The range has 
been somewhat depleted by overgrazing. Strict grazing control is 
needed to prevent further erosion and damage to the range. The 
number of livestock should be carefully adjusted to a safe carrying 
capacity, grazing should be deferred in the spring until plants have 
attained several inches growth, and rotational grazing is advisable. 
Some areas may need reseeding. 


ONYX SERIES 


Soils of the Onyx series have formed from recent alluvial material 
under a cover of sagebrush and grass where the annual precipitation 
is 10 to 13 inches. The parent material is of mixed origin but comes 
largely from basalt, granite, argillite, greenstone, and associated 
rocks, It contains much mica, Relief is nearly level except in areas 
cut by small stream channels. In places the soils are sometimes 
flooded early in spring, but drainage is adequate for general farm 
crops. A few willows grow along stream channels. “Most of the 
Jarger areas are cultivated where water for irrigation is available. 
Onyx soils occur in widely scattered areas. They differ from the 
related Powder soils in being noncalcareous, and they are better drained 
than the Hershal and Baldock soils. 


Onyx silt loam (0-2% slopes) (Oa).—This deep permeable well- 
drained or moderately well-drained soil formed on nearly level stream 
bottom land and recent or very young alluvial fans. The water- 
holding capacity is good. 

Profile description —The soil shows very little or no differentiation 
in texture and structure of layers. The upper 10 or 12 inches is 
grayish-brown, dark grayish brown, or brown crumbly or weakly 
very fine granular silt loam or loam. This material is very dark brown 
when moist; its organic content is rather Jow or fair. The surface 
soil is free of stones and rather free of gravel but is coarser textured 
near stream channels. It is noncalcareous and mildly alkaline to 
neutral in most. places. 

The layer between 10 or 12 and 36 inches is grayish-brown or brown 
friable micaceous silt loam or loam. This material is dark brown 
or very dark grayish brown when moist, becomes coarser with increas- 
ing depth, and in places includes thin layers of fine sandy loam and 
a trace of gravel in the lower part. In typical areas this material 
is noncalcareous and mildly alkaline or neutral, but as the soil is 
mapped, areas with occasional calcareous layers in the subsoil are 
included, The layer between 36 and 60 inches is light yellowish- 
brown, brown, or grayish-brown micaceous loam in which occur layers 
of silt loam and fine sandy loam and a trace of gravel. In places 
some rust-brown and gray mottlings are present. 

Below 60 inches the material consists of grayish-brown, light olive- 
brown, or gray sandy loam, gravelly loam, gravel, cobblestones, and 
layers of fine sediment. These materials extend to a depth of over 
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10 feet and are noncalcareous and about neutral in most places. The 
entire profile may show stratification. bliss 

Use and management.—Probably 60 percent of this soil in Baker 
Valley is under cultivation, but because irrigation water is lacking, 
only about 35 percent of it in the Lower Powder Valley is cultivated. 
Alfalfa is grown on about 40 percent of the cultivated area, and under 
irrigation. Spring wheat follows alfalfa in acreage. Oats and barley 
are also grown. eat, rye, and hay are produced in small dry- 
farmed areas, If a mixture of bluegrass, timothy, clover, and native 

rasses is irrigated, 2 acres will provide summer pasture for one cow. 
ithout irrigation the pasture is scanty. 

Owing to smooth relief, surface erosion has caused little apparent 
damage. Deposition has about been equal to any surface erosion of the 
soil. A few small gullies have been cut along intermittent stream 
channels. Many small streams are becoming more deeply entrenched, 

Some areas would be improved by better drainage. The quantity 
of soluble salts in the soil is apparently increasing In irrigated areas 
especially where some of the water comes from hot springs or as runoff 
from soils containing salts. 


Onyx silt loam, gravelly subsoil phase (0-2% slopes) (Op).—This 
phase resembles Onyx silt loam but its gravelly layer is at a depth of 
less than 36 inches. Much of it occurs nearer stream channels and at 
lower elevation than Onyx silt loam. The soil is noncalcareous 
throughout and neutral to slightly acid. The surface soil contains 
some gravel in places, and small areas near stream channels are in- 
cluded that have a fine sandy loam surface soil. 

Profile description—The surface soil—a grayish-brown or brown silt 
loam or loam—extends to an average depth of 10 inches. It overlies 
grayish-brown, brown, or yellowiaicbrown silt loam, loam, or fine 
sandy loam that continues to an average depth of 24 inches. The lower 
material consists of beds of grayish-brown or pale-brown porous 
gravelly loam, sand, gravel, cobblestones, and fine sediments, 

Use and management.—Probably 40 percent of this phase is culti- 
vated. Alfalfa, wheat, and oats are grown under irrigation. The 
grazing value is about the same as that of Onyx silt loam. Erosion 
has caused little apparent damage to the soil, although gullies have 
formed in places along stream channels. The content of soluble salts 
is slowly increasing in irrigated areas. 


Onyx silt loam, alluvial-fan phase (2-5% slopes) (Os).—This 
phase resembles Onyx silt loam in most respects but occurs on gently 
sloping young alluvial fans and has a subsoil slightly more compact 
and more prominent. Owing to the more compact subsoil, greater 
slope, and greater surface runoff, this phase is a variant of the Onyx 
series. The surface soi] is free of stones and gravel; the subsoil is 
moderately permeable to roots, water, and air, and has a good water- 
holding capacity. Natural drainage is good. Where this soil borders 
other soils its Jower subsoil may be slightly calcareous, 

Profile description—The surface soil is grayish-brown, dark gray- 
ish-brown, or brown friable silt loam or loam to a depth of 8 inches. 
It is very dark brown when moist and contains a low or moderate quan- 
tity of organic matter. This layer passes into grayish-brown or 
brown friable silt loam that breaks into large easily crumbled aggre- 
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gates. Like the rest of the profile, the surface layers are noncalcare- 
ous and neutral or slightly acid. 

The subsoil between 18 and 30 inches is brown or yellowish-brown 
friable or slightly compact heavy loam that breaks into large easily 
crumbled aggregates. Gradually replacing this is brown or yellowish- 
brown silt loam that contains a trace of gravel and, in a few places, 
lenses of sandy loam. This material breaks into irregular easily 
crumbled aggregates that become less firm with increase in depth. 

At a depth of about 5 feet the soil is underlain by irregular strati- 
fied layers of highly micaceous gravel, sand, and gravelly loam con- 
taining many water-worn cobblestones and enough fine material to 
make a cut bank stand up well. 

Use and management.—This phase is exceptionally productive and 
especially well suited to alfalfa and wheat. Probably 90 percent of 
it is cultivated. Nearly all of the areas are cultivated where water 
for irrigation is available. Alfalfa is grown on over 50 percent of the 
cultivated land. Other crops grown are wheat, oats, and barley. The 
hay and pasture crops grown retard erosion, but some surface soil 
has been lost through irrigation and wind erosion. 


Onyx silt loam, eroded alluvial-fan phase (2-5% slopes) (Oc).— 
Except for its being moderately or severely eroded, this phase is similar 
to the alluvial-fan phase of Onyx silt loam. Like the alluvial-fan 
phase, this phase is a variant of the Onyx series. In most places 
25 percent or more of the original surface soil has been lost through 
erosion, and shallow gullies occur in a few places. This phase is 
associated with and is used in about the same way as the alluvial-fan 
phase but is slightly less productive. 


PLACER DIGGINGS 


Placer diggings (0-25% slopes) (Pa) consists of pits and spoil 
dumps left in placer mining for gold-bearing alluvial deposits. Be- 
fore they were disturbed, the areas were mostly nearly level and 
consisted of alluvial soil, usually about 5 feet thick, overlying beds 
of gold-bearing gravel 10 to 35 feet thick. Nearly all the alluvium 
has been vemoved down to the underlying bedrock, and the resulting 
pits are sometimes partly filled with water. 

The closely spaced large dome-shaped spoil dumps near the pits 
consist of a mixture of cobblestones, stones, gravel, and some inter- 
stitial material from which the gold and much of the finer sediments 
have been washed. This coarse debris is composed of granite, gabbro, 
quartz, quartzite, basalt, argillite, and related hard dense rock. 

The pits remain barren of vegetation, but about 10 years after 
mining operations cease, the spoil dumps support a sparse growth of 
weeds, willows, and ponderosa pine seedlings. The pines develop 
a scrubby growth on diggings undisturbed for more than 50 years. 
Placer diggings may in time produce timber, but they have no agri- 
cultural value. 

POWDER SERIES 


Soil of the Powder series formed from alluvial material under 
good to moderately good natural drainage and an annual precipitation 
of 10 to 18 inches. ‘The alluvium is mixed but is derived principally 
from basalt, argillite, greenstone, granite, related kinds of rock, 
and soils formed thereon. The Powder soil resembles the associated 
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Onyx soils but differs from them in having a calcareous subsoil. It 
occurs in widely scattered areas in Baker Valley and in parts of Lower 
Powder Valley. 


Powder silt loam (0-2% slopes) (Ps).—This deep permeable soil 
occurs mostly on level or nearly level stream bottom lands and low 
alluvial fans. Relief is smooth except for slight irregularities caused 
by stream channels. The natural vegetation is mainly sagebrush 
and grass but includes some rabbittbrush and many other plants. The 
soil is free of excess soluble salts and alkali except in areas where 
it borders saline soils. The subsoil is moderately permeable to water, 
air, and roots. Fine roots go to a depth of 6 feet. 

Profile description.—The surface 8 to 20 inches is pale-brown, 
light brownish-gray, or grayish-brown friable silt loam or loam. 

is layer is reasonably of gravel and stones, gregh non- 
calcareous and mildly alkaline or neutral in reaction, and low in 
organic content. It is dark peayieh brown when moist. In virgin 
areas the upper part is weakly root-bound and slightly platy. The 
lower part breaks into small easily crumbled aggregates. 

The surface soil overlies pale-brown or light brownish-gray cal- 
careous friable loam or silt loam that breaks into small aggregates, 
White specks and fine streaks of segregated lime are common below 
a depth of about 2 feet, and there are many fine roots. This layer is 
mildly to strongly alkaline and coarser with increasing depth. It 
a into poe, very pale-brown, or light-gray foam with a 

sf layers of fine sandy loam, silt loam, clay loam, and some gravel in 
places, 

The material below 6 feet consists of beds of loam, sandy loam, and 
gravel, Here and there the material in these beds is calcareous, and 
it is commonly mildly alkaline. Nonetheless, layers with either a 
neutral or strongly alkaline reaction may occur in any part of the 

rofile down to a depth of 10 feet or more. Thin softly cemented 

ardpans may occur below a depth of 5 feet in places. 

Use and management.—An estimated 65 percent of the Powder 
silt loam in Baker Valley is cultivated under irrigation. Probably . 
not more than 35 percent of it in the locality of Lower Powder Valley 
is cultivated, for in this area much of it occurs in narrow stream 
bottoms where no water is available. Alfalfa is the most important 
crop. Wheat ranks second in acreage. Oats and barley are also 
grown. A few small dry-farmed plots produce wheat and rye. This 
soil provides excellent pasture where irrigated. Arenas not irrigated 
have been badly overgrazed and furnish rather scanty pasture. 

Surface erosion has caused little apparent damage because relief is 
nearly level, but gullies have caused considerable injury in some areas 
east of Baker Valley. In places intermittent streams have cut gullies 
3 to 10 feet deep, and this has caused excessive drainage for native 
pasture. Small gullies have begun branching out from the main 
channel in places. Steps should be taken to prevent extension of 
these gullies. 

RIVERW ASH 

Riverwash (0-2% slopes) (Ra) usually consists of a heterogeneous 
deposit of brownish-gray sand, gravel, cobblestones, and rounded 
stones occurring in stream bottoms. The parts of the areas nearest 
the streams are bare of vegetation; parts farther away support a 
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few scattered scrubby willows and cottonwoods. The material has 
developed no soil layers and has little or no agricultural value. It 
is of value as a source of commercial sand and gravel, and some gold 
has been obtained from it by placer miners. 


ROUEN SERIES 


Soils of the Rouen series are light-colored, acid, and have developed 
in uplands under forest cover from argillite bedrock. This rock is 
fine-grained, highly folded, ey hard, and resistant to weathering. 
It is dark gray with a slight bluish cast and has a characteristic 
wavy marbled appearance. In many places the upper part of the 

rofile may be influenced more or less ie or davivad from loessal or 
oesslike material. Rouen soils have a rounded mountainous relief 
unlike that of the benchlike areas characterizing the location of 
Underwood soils. The ravines and valleys are rounded and broaden 
out at the upper ends. Differences of altitude up to 1,000 feet within 
amile arecommon. The organic content of Rouen soils is relatively 
low, and these soils are the most acid in the Baker area. The water- 
holding capacity is limited by the shallow depth to bedrock. 


Rouen stony loam (2-15% slopes) (Rs).—The relief on this soil 
is mostly moderately sloping. Surface drainage is slow to medium; 
internal drainage is slow because of the heavy subsoil. The subsoil 
is slowly permeable to roots and water and has a good water-holding 
capacity. The soil is associated with the steep phase of Rouen ston, 
loam, which occurs on lower slopes and ravines, and with Roug 
broken and stony land. The natural vegetation is mainly ponderosa 
pine with some western larch (tamarack), Douglas-fir, white fir, 
cedar, mountain-mahogany, snowberry, and other trees and shrubs. 
The proportion of pine diminishes at higher altitudes. 

Profile description—In virgin areas the surface soil is covered with 
a layer of very strongly acid organic material 1 or 14% inches thick. 
This layer consists of loose pine needles at the surface and partly 
decayed leafmold in the lower part. It overlies dark grayish-brown 
strongly or very strongly acid stony loam about 2 inches deep. This 
material is very dark brown or dark gray when moist. The loam 
passes into very pale-brown strongly acid friable gritty loam con- 
taining some angular rock fragments. The soil of this layer breaks 
into small, easily crumbled aggregates and is yellowish brown when 
moist. Many stones are on and in the surface soil. 

The upper subsoil from 12 to 20 inches is very pale-brown strongly 
acid gritty clay loam or loam containing many angular rock fragments, 
It is friable, breaks into small rough aggregates, and grades abruptly 
into brownish-yellow medium or strongly acid tough compact clay 
loam or clay. This compact clay is variegated with rust-brown and 
black specks, contains many rock fragments, is irregularly prismatic, 
and has lustrous coatings on the fissure planes. Many fine roots 
penetrate this layer. 

The weathered parent rock, consisting of mixed yellowish-brown, 
brown, rust-brown, and dark-gray slightly acid very hard argillite, 
is at a depth of 50 or 60 inches. It grades into dark-gray unweathered 
argillite bedrock. The depth to bedrock varies greatly within short 
distances. 
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As mapped, this is a variable soil. The surface soil ranges from 
a heavy loam to sandy loam, and the subsoil, from clay or sandy 
clay to clay loam. The depth to bedrock is relatively shallow on 
higher slopes and deep on lower ones where narrow belts of colluvial 
materia] are included: On lower slopes the soil is very pale-brown 
silt loam or fine sandy loam to a depth of 2 or 3 feet, where it overlies 
gritty clay loam containing much subangular rock. The gritty clay 

oam extends to a depth of 5 feet or more. The material with the 
very pale-brown color somewhat resembles volcanic ash and is always 
associated with Rouen soils. 

Use and management.—The forests on Rouen stony loam have been 
cut over, but at one time the soil apparently supported a good stand of 
timber. Practically all of the land is now covered by a good stand of 

oung trees. Much of the soil is grazed lightly in the early summer, 
bat it is best suited to the production of timber. None of it is cul- 
tivated. Because of a good cover of leafmold, there has been extremely 
little erosion. 


Rouen stony loam, steep phase estes slopes) es This 
hase consists of areas of Rouen stony loam with steep or hilly relief. 
t is similar to Rouen stony loam but is stonier and shallower in all 

areas except those at the foot of slopes. It has about the same acreage 

as Rouen stony loam and a nearly equal stand of timber. It is suited 
only to forestry. Some placer gold has been mined, and many mine 
prospects have been made in the gravel deposits in ravines throughout 


the area. 
ROUGH BROKEN AND STONY LAND 


Rough broken and stony Jand (30-60% slopes) (Rp) is by far the 
most extensive separation mapped in the Baker area. It consists of 
steep mountainous areas where rock outcrops are common, and of small 
less ig areas where rock outcrops have little or no soil cover. 

This land includes many soils impractical to map because of 
steep relief. Except for being steeper and more stony, the soil in a 
specific area resembles the soil shown adjoining it on the map. Areas 
bordering Ruckles soils are generally covered with sagebrush and grass 
and have some accumulation of lime in the subsoil, as is characteristic 
of sagebrush-covered soils in the Baker area. Areas bordering Kil- 
merque, Underwood, Moscow, or Rouen soils are generally forested 
and have an acid surface soil and subsoil and no accumulation of lime. 
Areas north of Elkhorn Mine are underlain chiefly by biotite-quartz 
diorite, a coarsely crystalline rock, and have soils similar to Kilmerque 
sandy foam. Extensive areas south of Elkhorn Mine are underlain 
argillite and have soils similar to Rouen stony loam. Areas sucronnids 
ing Pine Valley are underlain largely by lava rock and have soils simi- 
lar to Underwood loam. Many scattered forested bodies in other parts 
of this Jand type are underlain by lava rock. 

Most of the soils of this land type are shallow. They generally 
range from 1 to 3 feet thick over weathered bedrock. Many loose 
stones are usually scattered over and in the surface soil. Relief is 
rugged. baie nearly perpendicular escarpments are fairly common 
in areas underlain by Java rock. Natural drainage is excessive. 
Surface erosion resulting from overgrazing has caused serious damage 
in areas covered with sagebrush and grass. Erosion is very con- 
spicuous on steep hillsides and consequently the land type appears 
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more highly eroded than it actually is. All of it should be grazed 
sparingly, and grazing should be curtailed entirely on seriously 
eroded areas. Erosion has caused little dames in timbered areas, 
because most of these have been grazed very lightly. 

Much of the original timber has been cut; most areas are now 
covered with young second-growth ponderosa pine, western larch 
(tamarack), Douglas-fir, and other trees. White and alpine firs, 
lodgepole pine, and related species are more common at altitudes 
above 6,000 feet. Where forested, Rough broken and stony land is 
best used for the production of timber. 


RUCKLES SERIES 


The extensive well-drained soils of the Ruckles series have devel- 
oped principally in uplands under a cover of big sagebrush and bunch- 
grasses (pl.5,A). The annual precipitation is 10 to 13 inches. The 

arent material in typical areas consists of residuum from basic 
igneous bedrock, lately basalt, andesite, and gabbro. Some areas 
of soil developed from old fluviatile deposits containing much lava 
rock are included with Ruckles soils, but such areas are not typical 
of the series. In many places the surface soil may be influenced b 
wind-deposited silty or loesslike material. The thicknesses of the dif- 
ferent soil layers in the Ruckles series varies greatly because of differ- 
ences in depth to bedrock. 

Relief is typically that of sloping lava benches dissected by man 
shallow ravines, but many foot slope and colluvial areas are included. 
The steeper areas of Ruckles soils are mapped as Rough broken and 
stony land. The larger areas are in many places associated with the 
Virtue and Keating soils. Ruckles soils are somewhat lighter colored 
than the Keating soils and are derived from different materials. 
They differ from the Lookout soils principally in having somewhat 
less strongly differentiated layers in the profile and in lacking a 
strongly cemented lime hardpan. 


Ruckles loam (5-12% slopes) (Rr).—This is one of the more ex- 
tensive soils in the area. Relief is typically gently eee though 
there are a few shallow ravines. In some areas slopes are less than 
5 percent, and in a few, especially on range land, they are steeper 
than 12 percent. Surface drainage is medium, and the soil is free of 
soluble salts and alkali. The water-holding capacity is fair because 
of the high content of rock. The soil is slowly permeable to water 
and in many places roots go down to a depth of 50 inches. Generally 
associated with this soil are other Ruckles soils or those of the Virtue, 
Baker, or North Powder series. Many areas are bordered by Rough 
broken and stony land. 

Profile description—To a ae of about 3 inches the surface soil 
is light brownish-gray loam. This layer is low in organic content. 
It grades into pale-brown loam. The surface soil contains some 
angular pebbles and stones. The material crumbles easily into very 
fine granules and is noncalcareous, neutral in reaction, low in content 
of organic matter, and dark grayish brown when moist. 

At a depth of about 8 or 10 inches the surface soil grades into a 
subsoil of brown mildly or moderately alkaline noncalcareous mod- 
erately tough compact aregwerly prismatic clay loam or clay. This 
material contains considerable angular rock fragments and many fine 
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roots and breaks into very hard strongly developed fine nutlike 
aggregates. At a depth of about 17 inches this layer grades into 
brown to pale-brown gritty loam or sandy clay loam containing ean 
angular rock fragments. These fragments increase in number wit. 
increase in depth. 

Below a depth of about 22 inches the subsoil consists of large 
angular rock fragments and interstitial pale-brown to light yellowish- 
brown gritty loam containing many small rock fragments. A ver 
pale-brown or light yellowish-brown rather compact layer of cai- 
careous gritty loam occurs below a depth of 26 to 35 inches. It 
contains many lime-coated rock fragments that are in places weakly 
cemented by lime. Below this layer the quantity of fine material 
between the rock fragments decreases, and in typical areas there is 
gradation to solid basalt or other basic igneous bedrock at depths 
of 214 to 4 feet. 

East of Haines some areas have a dense compact calcareous layer, 
somewhat: like the hardpan in the Virtue soils, at depths of 30 to 40 
inches. The steeper areas of Ruckles loam are stonier, In many 
areas at the foot of slopes this soil has formed from talus or colluvial 
or alluvial material. The depth to bedrock in these areas may be 
considerably greater than typical. Extensive areas around Lower 
Powder Valley are derived from old stony fluviatile material. Here 
the stones are mainly basalt, andesite, and rhyolite. Small areas of 
soils underlain by gabbro and greenstone are included. 

Use and management—Ruckles loam is used for range pasture in 
spring and is considered average as range land. The grass is now 
rather thin, but areas that have not been overgrazed have a fairly good 
cover. There is little growth of grass in the dry summer and fall, but 
stock do some browsing on the brush throughout the year. Like other 
range land in the area, the productive capacity of this soil has been 
prenly reduced by prolonged overgrazing. The growth of sagebrush 

as increased at the expense of the grass. Probably 25 percent of the 
surface soil has been lost through sheet erosion following overgrazing. 
Controlled grazing is a prime necessity for this soil. The former 
grazing capacity could be entirely restored only through very slow 
processes, but further deterioration can be prevented. 

Practically none of this soil is under cultivation, but 2 few areas 
have been partly cleared of sagebrush to increase their value for 
grazing. Much of it could be used for hay and pasture under irriga- 
tion, but water is scarce in this area and it can be used to better advan- 
tage on more productive soils. Most of this soil occurs on rather 
high dissected benches where it would be difficult to bring irrigation 
water, even if it were available. 


Ruckles loam, eroded phase (5-12% slopes) (R1).—In this phase 
are areas of Ruckies loam that have been appreciably eroded. This 
phase is similar to the normal phase, but its surface soil is thinner, 
generally less than 5 inches thick, and more variable in thickness. 
The subsoil is exposed in sei hee shallow gullies are fairly common. 

Small areas are cultivated, but most of this soil is used for range 

azing. It has a somewhat lower grazing value than Ruckles loam. 
ial should be carefully controlled to prevent further erosion. 


Ruckles loam, hilly phase (12-25% slopes) Ge) .—This phase is 
similar to Ruckles loam but more variable in depth and generally 
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somewhat shallower. It is extensive in the area surrounding Lower 
Powder Valley. Nearly all of it is used for grazing, for which it has 
a slightly lower value than Ruckles loam. A few areas are cultivated 
where the slope is slightly over 12 percent. Erosion has been more 
active than on Ruckles loam and the soil should be carefully protected 
from overgrazing to prevent further erosion. 


Ruckles loam, eroded hilly phase (12-25% slopes) (Ra).—This 
phase is cut by gullies and has Jost much of its surface soil through 
accelerated erosion. In profile it is similar to Ruckles loam, but the 
surface soil is shallower and in places the subsoil is exposed. The soil 
occurs in small scattered bodies and is used chiefly for range pasture. 
Slopes do not exceed 20 percent in the cultivated areas. Grazing should 
be rigidly controlled to prevent further damage from erosion and to 
permit an increase in the growth and density of range grasses. 


Ruckles loam, steep phase (25-45% slopes) (Ru).—This phase 
occurs along deep ravines on the breaks below lava benches. In most 
profile characteristics it is similar to Ruckles loam, but it is more 
variable in depth, generally shallower, somewhat stonier, and less 
limy in the subsoil. Surface runoff is very rapid. Bedrock crops out 
in places. The soil is used solely for range pasture. Much of it has 
lost more than 25 percent of the surface soil as a result of overgrazing. 


Ruckles loam, eroded steep phase Spree! slopes) (Rx).—The 
surface soil is shallower and stonier and the subsoil is shallower, less 
compact, and lower in content of lime, but in other respects this phase 
resembles Ruckles loam. More than 50 percent of the surface soil 
“ been lost through erosion, and rock outcrops occur on the steeper 
slopes. 

his phase is used chiefly for range grazing but is of low value for 
that use. Grazing should be controlled to reduce erosion. A few 
cultivated areas with slopes of more than 20 percent are included with 
this phase. These included areas have lost much of their surface soil 
through erosion and are cut by gullies. 


Ruckles loam, deep phase (2-7% slopes) (Rr).—This phase dif- 
fers chiefly from Ruckles loam in being deeper to bedrock and in 
being derived to a considerable extent from material weathered from 
greenstone. The larger bodies are underlain by greenstone bedrock, 
an altered or metamorphosed rock. Relief is undulating or gently 
rolling, and some areas are benchlike. Surface drainage is slow. 
Plant roots go to a depth of 50 inches in many places. e soil is 
free of soluble salts anit alkali and somewhat resembles Keating loam. 

Profile description—The surface soil, about 10 inches deep, is 
light brownish-gray to brown friable loam of low organic content 
and neutral reaction, It is faintly vesicular to a depth of 2 inches, 
and many stones are scattered over the surface. 

The subsoil between 10 and 20 inches is brown rather tough com- 
pe irregularly prismatic clay loam Sontag many rock fragments. 

etween 20 and 30 inches it is brown or pale-brown rather gritty 
heavy loam containing many angular and subangular rock fragments. 
Abruptly replacing this is a 12-inch layer of pale-brown or light 
brownish-gray compact or very very cemented hardpanlike loam 
that contains many rock fragments. This layer is variegated with 
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rust brown and grayish brown, and it may occur anywhere between 
20 and 40 inches rom the surface. 

Below the hardpanlike layer the material consists of rock frag- 
ments and light yellowish-brown to brown loam between the frag- 
ments. The quantity of stone increases with depth, and at about 
5 to 10 feet the material grades into greenstone or basalt bedrock. 
The peu material of this soil is in places partly colluvial or al- 
luvial and in some areas includes weathered granite. 

Use and management.—This phase is almost entirely in native 
aera sagebrush, It is used for grazing and is average or better 

or that use. 


Ruckles stony loam, eroded steep phase (25-45% slopes) (Rn).— 
This soil is stonier and has more rock outcrops than the eroded 
steep phase of Ruckles loam, but it is otherwise similar. It usually 
occurs along ravines and steep breaks below high benches where sur- 
face drainage is very rapid. Probably half of the surface soil has 
been lost through sheet erosion brought on by overgrazing, and in 
places there are a few shallow gullies. The grazing value is low, 
and grazing should be rigidly controlled to reduce further erosion. 


SALISBURY SERIES 


Soils of the Salisbury series have developed over old fluviatile 
or outwash deposits on high dissected terraces or alluvial fans. De- 
velopment was under a cover of grass and big sagebrush where the 
annual precipitation of 18 to 15 inches includes considerable snow. 
Salisbury soils have the most strongly defined profile layers and are 

robably the oldest soils in the Baker area. They resemble Hutch- 
inson soils but are calcareous and more compact in the subsoil. 
Hutchinson soils are noncalcareous. Salisbury soils frequently occur 
over argillitic and other metamorphic rock materials, whereas Hutch- 
inson soils are usually formed over granitic material. Also, the Salis- 
bury soils are generally more stony or gravelly and less productive. 


Salisbury gravelly loam (2-12% slopes) (Sa).—This rather dark 
ravelly well-drained soil with an indurated hardpan developed 
trom old rather coarse-textured water-laid deposits. Although 

these deposits were derived mostly from argillitic rock materials 
or soils formed thereon, much basaltic material and some granitic 
and other metamorphic rock materials are included. Relief is roll- 
ing or undulating. The larger areas are south of Baker and are 
associated with Salisbury stony loam and Rough broken and stony 
land. Surface drainage is slow to medium, but internal drainage 
through the hardpan is very slow. The water-holding capacity is 
low because of the thin soil above the impermeable hardpan. Water 
aaa the hardpan very slowly, and plant roots stop at its upper 
surface. 

Profile deseription—The surface 8 inches is dark-gray to dark 
grayish-brown neutral friable fine granular gravelly loam. It is 
root-bound in virgin areas and has a moderate organic-matter con- 
tent. This layer is very dark gray or very dark grayish brown when 
moist. The coarse material in it consists of rounded gravel and 
rounded and subangular cobblestones and stones. 

The upper subsoil from 8 to about 14 inches is brown or slightly 
reddish frown neutral very compact prismatic gravelly clay. ‘This 
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layer is tough, dense, and difficult to penetrate with a crowbar. It 
breaks into small vertical prisms very hard to crumble. A vitreous 
coating covers the aggregates in many places, This layer is more 
reddish brown in moist freshly cut exposures, It passes downward 
into a variegated brown and very pale-brown ell aa gravelly clay 
loam in which are imbedded rounded or subangular pebbles. This 
material is weakly cemented, difficult to penetrate, mildly alkaline, 
and noncaleareous. . 

At an avereee depth of 20 inches is a dense indurated hardpan 
consisting of cobblestones and pebbles in a matrix of very pale-brown 
cementing material. This material is extremely difficult to break 
with a crowbar and rings when struck. It is moderately or strongl 
alkaline and slightly calcareous. The hardpan is 20 to 40 inches thic 
and is underlain by light yellowish-brown or brownish-yellow old 
stratified alluvium consisting of cobblestones, gravel, sandy loams, 
and finer materials. 

Use and management.—Salisbury gravelly loam is used principally 
for grazing, for which it is best suited. Overgrazing has caused the 
loss of some surface soil. Because it is located on high wind-swept 
terraces, the soil is somewhat susceptible to wind erosion. A few 
acres are cultivated to grains and hay, but yields are low. 


Salisbury stony loam (2-12% slopes) (Sc).—Except for its greater 
content of cobblestones and larger stones and less pronounced soil 
development, this soil resembles Salisbury gravelly loam. It occurs 
on deeply dissected high benches. Though the soil is well drained, 
internal drainage through the hardpan is very slow. The hardpan is 
rather impermeable to both roots and water. The soil has a low 
water-holding capacity. 

Profile description.—The surface soil is dark-gray to dark grayish- 
brown neutral loam containing many cobblestones, stones, and pebbles. 
Many rounded and subangular stones and cobblestones are strewn 
over the surface, and the soil is very dark gray when moist. 

The upper subsoil, between depths of about 8 and 14 inches, is brown 
or slightly reddish-brown very compact clay or clay loam containing 
many imbedded stones, cobblestones, and pebbles. This material is 
about neutral in reaction and breaks into elongated aggregates very 
hard to crumble. It passes downward into a layer of variegated 
brown and very pale-brown compact clay or clay loam that varies in 
thickness and in which many cobblestones, stones, and pebbles are 
imbedded. 

At an average depth of 24 inches the layer just described is abruptly 
underlain by a hardpan consisting of cobblestones and pebbles 
cemented with very pale-brown interstitial material. This hardpan is 
moderately or strongly alkaline and in many places caleareous. It is 
1 to 3 feet thick and is underlain by stratified layers of coarse alluvium 
and more clayey materials containing many cobblestones and pebbles. 

In this soil the depth to the hardpan ranges from 10 inches to 3 
feet or more, and there is a corresponding variation in the thickness 
of the different soil layers. 

Use and management.—Salisbury stony loam is used entirely for 
range pasture, for it is too stony and unproductive to cultivate. It 
has been considerably eroded because of overgrazing, 
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SPRINGDALE SERIES 


Soils of the Springdale series are light colored and have a loose 
very porous gravelly lower subsoil and substratum. They are lighter 
colored than the Langrell soils and show little or no differentiation 
in texture and structure of subsoil layers. They formed from strati- 
fied sandy loams and coarse-textured alluvial materials on gently 
sloping alluvial fans or outwash plains. The alluvium is derived 
mostly from granite and argillite but to some extent from basalt, 
gabbro, other rock, and the soils formed thereon. In yee the upper 

art of the soil may be influenced by wind-deposited silty material. 
The soils developed under an annual precipitation ranging from 12 
inches at an altitude of 3,500 feet to 20 inches or more at an altitude 
of 4,500 feet. The natural vegetation varies from a rather open stand 
of ponderosa pine at the higher altitudes to sagebrush and grass and 
an occasional ponderosa pine at the lower altitudes (pl. 5, B). The 
soils in the lower areas under a sagebrush-grass cover are variants 
and not typical of the series. 


Springdale fine sandy loam { 1-7% slopes) (Sr).—The relief for 
this soil is that representative of sloping outwash plains or alluvial 
fans, although some areas occur on stream bottom lands. Most areas 
have a dominant slope of about 3 percent. Surface drainage is slow 
and internal drainage is rapid. The content of organic matter in 
the surface soil is moderate to somewhat low. The subsoil, very 
permeable to roots and water but of low water-holding capacity, is 
noncalcareous and neutral or slightly acid in all except isolated areas. 
The soil is free of soluble salts and alkali; it grades into soils with cal- 
careous subsoil along its eastern extension. 

Profile description.—The surface soil, about 10 inches deep, consists 
of grayish-brown, pale-brown, or brown fine sandy loam. is ma- 
terial is very dark grayish-brown or very dark-brown when moist and 
contains a trace of gravel and a few cobblestones. In general, it is 
coarser textured on the higher slopes of the fans but progressively 
finer and more productive toward the lower parts. The soil is slightly 
or medium acid where the cover is largely pine and nearly neutral 
where the cover is main! bes dag and grass. 

The subsoil, between de ths of 10 and 20 inches, grades from pale- 
brown, brown, or grayish-brown sandy loam to a gravelly sandy loam 
in which there are many cobblestones. The gravel content increases 
with increase in depth. The material is very friable but stands up 
fairly well in cut banks. Gradually replacing this layer is coarse 

avelly sandy loam or loamy gravel containi Aare numbers of cob- 

lestones about 3 to 6 inches in diameter. ‘These stones are mostly 
granite and argillite, but a few are of basalt and other kinds of rock. 

The substrata, below 30 inches, are irregularly stratified layers of 
porous sand, gravel, and small water-worn cobblestones mixed with 
only a little fine material. The material of the substrata is very loose 
and porous and does not stand up in cut banks. Because the entire 
profile of this soil is composed of stratified materials, layers of sand, 
gravel, or finer materials may be present in any part. 

Included with this soil because of small extent are small areas along 
the eastern or lower border of the main body in Baker Valley and other 
small areas in Lower Powder Valley. The soils in these areas are not 
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typical of the Springdale series; they are included hecause of small 
acreage. ‘These included areas have a somewhat calcareous slightly 
compact subsoil. The surface soil, about 8 inches deep, is light brown- 
ish-gray or pale-brown fine sandy loam containing a rather low supply 
of organic matter. This surface material is noncalcareous and about 
neutral, It passes into pale-brown noncalcareous slightly compact 
faintly sticky fine sandy loam. 

Between approximate depths of 14 and 20 inches, the subsoil of these 
included areas is pale-brown or brown slightly compact more or less 
calcareous sandy loam containing some water-worn cobblestones, 
This material is more gravelly with increase in depth and at a depth 
of about 36 inches passes into loose porous gravel and sand that con- 
tinues down to a depth of 6 feet or more. This gravel-and-sand layer 
is incoherent and does not stand up in cut banks. 

Use and management.—Most of the timber has been cut from Spring- 
dale fine sandy loam. About 66 percent of the land is under cultiva- 
tion. Owing to lack of water and relatively low productivity, some 
cultivated areas have been allowed to revert to grass, Alfalfa is 
grown on nearly 50 percent of the cultivated land. The second cut- 
ting is generally light because of the shortage of water and the low 
water-holding capacity of the soil. This soil must be well irrigated 
if it is to produce good crops. Wind erosion has done some damage, 
but water erosion has been insignificant because the soil is gently slop- 
ing and porous. 


Springdale gravelly sandy loam (1-7% slopes) (Sr).—This soil 
has a surface layer less stony than that of Springdale stony sandy 
loam but more gravelly and stony than that of Springdale fine sandy 
loam. It contains enough gravel to interfere with but not enough to 
prevent cultivation. In relief, drainage, parent material, and natural 
vegetation, this soil is much like Springdale fine sandy loam, but it 
occurs more frequently in broad swales or wide drainageways. 

Profile description—The 10-inch surface soil is grayish-brown, 
brown, or pale-brown gravelly sandy loam of fair to low organic con- 
tent. Much gravel is scattered on it, and small rounded cobblestones 
are present in places. 

The nae subsoil, between depths of 10 and 15 inches, is pale-brown 
very friable gravelly sandy loam. After a gradual transition, the 
upper subsoil is replaced by pale-brown or brown gravelly sandy loam 
or loamy gravel containing many cobblestones 3 to 10 inches in diam- 
eter. This material is very porous and collapses easily in road cuts. 
The surface soil and aukanil are both generally noncalcareous and 
neutral to medium acid. The subsoil has a very low water-holding 
capacity. 

he substrata, below 30 inches, are porous beds of partly assorted 
gravel, sand, and small water-worn stones with which little fine ma- 
terial is mixed. 

Use and management.—About 25 percent of Springdale gravelly 
sandy loam has been cleared for cultivation, but some of this has been 
allowed to revert to sagebrush and grass. Alfalfa is grown on ap- 
proximately 40 percent of the cultivated Jand. Much grass and many 
weeds are ise: with the alfalfa. Wheat, oats, and rye are the other 
main crops and are irrigated by spring floodwaters. In late spring 
and early summer, irrigation water is generally used on soils more 


BAKER AREA, OREGON 115 


productive than this one. Wind erosion has removed much of the 
surface soil, but water erosion has done little damage because this soil 
is porous and has gentle slopes. 


Springdale stony sandy loam (1-7% slopes) (Sa).—Shallow 
swales along small streams and aggraded alluvial or outwash plains 
with moderate slopes are occupied by this soil. Several areas occur 
in narrow belts below the Blue Mountains. The soil is associated 
with other Springdale soils, especially Springdale gravelly sandy 
loam. The boundary between these two soils is rather indefinite. 

The surface soil and subsoil are noncaleareous and slightly acid or 
neutral. The content of organic matter in the surface soil is mod- 
erate. The substratum has a very low water-holding capacity. Near 
the mountains the natural vegetation is largely an open stand of 
ponderosa pine and an undergrowth of sagebrush, grass, willows, 
aspen, cedar, rabbitbrush, and other shrubs, At lower altitudes the 
growth is small shrubs, grass, and weeds. 

Profile description—tThe soil is covered with a 1- or 2-inch layer 
of partly decayed organic material in timbered areas. The surface 
soil below this organic layer is grayish-brown or dark grayish-brown 
stony sandy loam containing a fares number of sounded sinned: This 
layer goes down to a depth of 8 inches, where it is replaced by ma- 
terial consisting of grayish-brown or pale-brown sandy loam, gravel, 
and small rounded stones. This continues to a depth of about 18 
inches, is very friable, and has a high rock content. Between depths 
of 18 and 60 inches or more occur beds of very loose and porous yel- 
lowish-brown or brownish-yellow partly assorted small rounded 
stones, gravel, and sand. 

Use and management.—Springdale stony sandy loam is too stony 
and unproductive to cultivate. It is used for pasture and wood lots, 
to which it is best suited. Because the soil is porous, there has been 
little erosion. Some areas are being aggraded. 


Springdale very fine sandy loam (24% slopes) (Su).—This soil 
formed on gently sloping alluvial fans and terraces (pl. 5,C). Sur- 
face drainage is slow and internal drainage is rapid. In most places 
the soil is slightly acid or neutral and noncalcareous. Pockets of 
calcareous material occur in the subsoil in places, especially near the 
eastern border. The soil contains some mica. There is little definite 
structure in the soil profile. The upper part of the surface soil has 
a moderate organic content. A thin layer of organic material covers 
the surface in areas of pine forest; in most places, however, the 
scattered timber is almost entirely cut. The surface soil contains 
little rock. The subsoil is fair to low in water-holding capacity. 

Profile desoription—The surface soil is grayish-brown or brown 
very fine sandy loam. It is very dark brown when moist, and a trace 
of gravel usually occurs in the lower part. 

The subsoil, between average depths of 12 and 30 inches, is grayish- 
brown, brown, or pale-brown friable very fine sandy loam in which 
there 1s much gravel. As is true for many recent, or young, soils 
formed from stratified material, the texture at this depth is variable. 
The layers may be of sandy loam or loam, and rarely, of clay loam. 

Below an average depth of 30 inches the material grades into 
irregularly stratified layers of gravel, sand, and small water-worn 
cobblestones. The depth of the soil profile to these gravelly layers 
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ranges from about 20 inches on the higher western borders of the fans 
to 50 inches on the lower borders. 

Associated with this soil in the vicinity of the Nelson placer work- 
ings are about 100 acres with a rather dark grayish-brown silt loam 
surface soil that contains a small quantity of rounded gravel and 
cobblestones. In these areas the upper subsoil, between average depths 
of 12 and 28 inches, is brown or yellowish-brown firm clay loam or 

ritty heavy silt loam. This material is generally almost neutral, 
an small pockets of calcareous material occur in places. This layer 
passes into yellowish-brown light clay loam that contains many 
rounded cobblestones and pebbles. 

Below 32 inches the substratum consists of partly assorted beds of 
yellowish-brown gravel, rounded small stones, and some fine material. 
The stones are largely of argillite, but a few are of limestone, granite, 
and other rock. 

This included soil occurs near the upper parts of alluvial fans, 
and dominant slopes range from 3 to 10 percent. Many deep gullies 
caused. by placer mining are in the areas. Probably 70 percent of 
this included soil is used for cultivated crops, mainly alfalfa, wheat, 
and oats. Yields are similar to those produced on Springdale very 
fine sandy loam. 

Use and management.—Over 90 percent of Springdale very fine 

sandy loam is now cultivated under irrigation. Nearly 50 percent 
of the cleared land is in alfalfa. Wheat, oats, and barley are also 
rrown. 
‘ Some barnyard manure and very little commercial fertilizer have 
been used. The soil should respond well to fertilizer. A good supply 
of irrigation water is available for most of it early in spring, unt 
water is scarce after the middle of June. Owing to the smooth relief 
and the permeable nature of the soil, water erosion has been negligible. 
Wind erosion has been slight. 


STANFIELD SERIES 


Soil of the Stanfield series has developed on nearly level, poorly 
drained bottom lands, alluvial fans, and low terraces under an annual 
precipitation of 9 to 13 inches. The soil has formed from water-laid 
sediments of mixed geologic origin. The natural vegetation is mostly 

reasewood and saltgrass, but rabbitbrush is fairly common, and a 
ew clumps of sagebrush grow in some areas. Some wild barley, 
tall ryegrass, alkali-grass, and tulegrass occur in moist sites. Stan- 
field soil differs from the related Umapine soils in having stronger 
hardpan development, and from the Lun soil in having calcareous 
oe aan surface soil and a lighter-textured more friable upper 
subsoil. 


Stanfield silt loam (0-2% slopes) (Sxk).—Typically this soil is 
saline and strongly affected by alkali and has a fairly well-defined 
calcareous very auenely alkaline hardpan in its subsoil. Surface 
svlesag and internal drainage are very slow. The soil has a good 
water-holding capacity. The surface soil is low in organic matter but 
free of stones and gravel. Many spots are barren and are covered 
with a white efflorescence of salts on drying after rains. The subsoil 
is very slowly permeable to roots and water, and apparently only the 
roots of alkali-tolerant shrubs such as greasewood are able to penetrate 
it. Dark rust-brown stains caused by fled alkali are common. 
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Profile description—The surface soil has three distinct layers. 
To a depth of 2 inches it is very pale brown or light-gray vesicular 
silt loam that becomes grayish-brown when moist. In barren areas 
it is spongelike. The texture ranges from silt loam to loam. Next 
in profile is about 4 inches of very friable fine platy silt loam similar 
to the first layer in color. This grades into friable silt loam of 
similar color that breaks into subangular easily crumbled aggregates. 
Considering all three layers, the surface soil is very strongly or strongly 
alkaline and slightly to highly calcareous. 

The upper subsoil from 10 to 16 inches is a light-gray or very pale- 

rown calcareous somewhat compact silt loam, faintly variegated 
with rust brown and marked wath black alkali stains. From about 
16 inches down to 27 inches the subsoil is light-gray or white cal- 
careous very strongly alkaline moderately compact silt loam that 
breaks into hard aggregates. 

That part of the lower subsoil between depths of about 27 and 34 
inches is light-gray or very pale-brown highly calcareous very strongly 
alkaline extremely compact loam or clay loam. This material is diffi- 
cult to penetrate with a crowbar, breaks into angular aggregates, and 
looks like a lime or alkali hardpan. There are few roots, but fine 
capillary holes indicate that some fine roots may have penetrated. The 
depth to this compact layer ranges from 2 to 4 feet or more. In places 
the soil is friable above this compact layer, and in such areas this layer 
has a more hardpanlike consistence. The profile is usually of this 
character where gravelly material is within 40 inches of the surface 
ade water table is high. Such is the condition in Lower Powder 

alley. 

The material below the compact layer is light-gray or very pale- 
brown calcareous moderately compact silt loam or loam containin 
some segregated white lime, some mica, and occasional black alkali 
stains. Generally this layer is less compact, less calcareous, and less 
alkaline with increase in depth, but in places there may be a second or 
even a third hardpan layer above a depth of 6 feet. 

Very pale-brown, light-gray, or hght brownish-gray porous allu- 
vium occurs at an average depth of 50 inches but may be at any depth 
from 3 to 8 feet or more, The alluvium consists of gravel, sand, 
rounded and subangular cobblestones, and some fine material of diverse 
geologic origin. Much of the alluvium is from basalt, granite, gabbro, 
argillite, quartzite, and a variety of other rocks. The alluvium is gen- 
erally more or less calcareous and is distinctly alkaline. These grav- 
elly substrata continue to a depth of 15 feet or more in most areas. 
They are usually waterlogged during winter and early spring and 
remain moist even in dry summers. 

Northwest of Richland in Eagle Valley is a small area of a some- 
what different soil that was included because of its small extent. This 
area, is marked by symbols on the soil map to show that its substratum 
is partly diatomite (7). 

The surface soil of this included area is very pale-brown or light- 
gray highly calcareous hard silt loam about 6 inches deep. It is gray- 
ish brown when moist, strongly to very strongly alkaline, and grades 
into calcareous silt loam of similar color that generally contains some 
rust-brown and rust-red mottlings. The lower part of the mottled 
material breaks with irregular vertical cleavage and is decidedly com- 
pact. In places this mottled material may be gray in the lower part. 
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The subsoil, occurring below a depth of 20 inches, is variable. In 
wae white diatomite impregnated with soluble salts and lime derived 
rom drainage water occurs at this depth. In other places a lime- 
cemented hardpan about 12 inches thick is ata depth of about 30 inches. 
This hardpan contains more or less gravel. In many places this part 
of the profile is underlain by about 3 feet of light brownish-gray 
waterlogged somewhat compact coarse alluvium. The alluvium rests 
on beds of white diatomite more than 5 feet thick. The diatomite is 
consolidated and very hard to penetrate with a shovel or auger, but 
when dug up and exposed to weathering, it crumbles to a light-gray or 
white loam. The water table stands at a depth of about 3 or 4 eet 

Use and management.—Stanfield silt loam has such a high content 
of alkali that practically none of it is cultivated. Small areas are 
farmed to preserve the symmetry of fields, but crops are poor and 
spotty. The land is used almost entirely for saltgrass pasture (pl. 
6, A). In Lower Powder Valley the carrying capacity 1s somewhat 
greater than in other areas where ground water is deeper. 

This soil is difficult to reclaim from alkali because of its slowly or 
very slowly permeable subsoil. The grazing value of many areas in 
Lower Powder Valley has been greatly improved by continued leach- 
ing with irrigation water, and nearly all areas in that locality can be 
greatly improved. An attempt at complete reclamation is not rec- 
ommended, because it would probably be unprofitable and only partly 
successful. An application of 500 pounds an acre of sulfur and liberal 
quantities of manure in connection with continuous leaching will aid 
in overcoming alkali. 

Areas of this soil associated with Lun silt loam northeast of Baker, 
and other tracts north of North Powder Valley, have hummocky micro- 
relief and a somewhat different aspect, even though the soil itself is 
essentially the same as in other sites. The ground water is lower in 
these hummocky areas, and the grazing value is less. Eight acres or 
more will provide spring and summer grazing for one animal. 

The included area underlain by diatomite northwest of Richland is 
used for saltgrass pasture, and about 4 acres of it will provide one 
animal unit with all-summer grazing. Ditching has improved drain- 
age in this area, and apparently the salt and alkali content is being 
slowly diminished by irrigation and drainage. The present pasture 
jis rather unpalatable. but the soil may eventually be suitable for more 
palatable pasture and hay crops. 


TUENBOW SERIES 


Soils of the Turnbow series are shallow, stony, and unproductive. 
They developed in uplands on residuum weathered from serpentine 
bedrock under a cover principally of grass. The main bodies of 
Turnbow soils are associated with Brownlee soils, which overlie gran- 
ite, and Ruckles soils, which overlie basalt or other basic igneous rocks. 
Turnbow soils are generally noncalcareous, but a thin limy layer is in 
the lower part in a few places. 


Turnbow stony clay (5-25% slopes) (Ta).—The relief of this soi} 
is that of rolling or hilly well-dissected rounded hills with V-shaped 
intervening valleys. Surface drainage is medium to rapid. In- 
ternal drainage is slow to very slow, and water penetrates slowly or 
very slowly. The water-holding capacity is low because the soil is 
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shallow to bedrock. This soil stands out from others in the area 
because it is almost completely without sagebrush. 

Profile description —The surface 6 inches is dark-gray stony clay 
of weakly to moderately defined fine or very fine granular structure. 
A large quantity of serpentine rock fragments are on and in the soil. 
When moist the layer is very dark brown or very dark grayish brown; 
it is sticky and plastic when wet. It is about neutral in reaction, an 
the organic-matter content is fair. 

The subsoil, extending from a depth of about 6 to 15 inches, consists 
of rock fragments and brown noncalcareous mildly alkaline clay 
interstitial material. It contains much dark gray and pale-green 
decomposed rock that increases in quantity with depth. 

Between depths of about 15 and 24 inches the material consists 
largely of dark-gray, green, and grayish-brown partly decomposed 
serpentine rock fragments and brown mildly to strongly alkaline 
interstitial clay. In most places this material is noncalcareous and a 
few fine roots penetrate it. Below 24 inches is weathered serpentine 
rock. At a depth of about 40 inches is green-marbled relatively 
unweathered serpentine bedrock. The unaltered rock has a distinc- 
tive green color, but weathered surfaces are grayish brown, brown, or 
yellowish brown. This rock is resistant to weathering. 

Included with this soil are small areas at the foot of slopes that 
have a deeper soil relatively free from stones. These areas have a 
slight accumulation of lime in the lower subsoil. 

se and management.—Turnbow stony clay has undergone much 
erosion caused by unrestricted grazing. Most of it has lost more than 
25 percent of its surface soil. The land is used only for grazing, and 
its grazing value is low. Many spots are nearly barren of vegetation. 
This soil is naturally unproductive. 


Turnbow stony clay, eroded phase (5-40% slopes) (Ts).—All 
gullied or severely eroded areas of Turnbow stony clay are in this 
phase. Except for being shallower and having more rock outcrops, 
this phase is similar to Turnbow stony clay in profile characteristics. 
It occurs aang: on domelike or rounded ridges cut by V-shaped 
ravines. Most of the areas are hilly. The grazing value is slightly 
lower than that of Turnbow stony clay. 


UMAPINE SERIES 


Soil of the Umapine series has formed on nearly level poorly drained 
alluvial fans, stream bottom lands, and old lake basins in which an 
excess of soluble salts and alkali has accumulated. The annual pre- 
cipitation is 9 to 12 inches, Umapine soil differs from the Stanfield 
soils mainly in having no cemented layer or only a very weakly 
cemented layer in the subsoil. It is lighter colored and more affected 
by salts and alkali than the Baldock soils and typically lacks the 
layer of volcanic ash and the compact subsoil of the Haines soils. 


Umapine silt loam (0-2% slopes) (Ua).—This soil formed from 
water-laid materials of mixed mineralogic origin. It is derived 
mostly from basalt, granite, argillite, and related rocks. It is asso- 
ciated with Baldock silt loam and Haines silt loam. The surface soil 
is free of stones and gravel but low in content of organic matter. 
Owing to the level relief, erosion has been negligible. Surface drain- 
age is slow, and water sometimes stands on the soil early in spring. 
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Internal drainage is medium and restricted by the rather compact 
subsoil, but the soil is fairly permeable to roots and water. It has a 
good water-holding capacity, but the availability of water to plants 
is seriously affected by salts. Bare salty alkali spots are common, 
and many areas have a faint hummocky microrelief. The native 
vegetation consists mostly of saltgrass and some greasewood, rabbit- 
brush, and other alkali-tolerant plants, and a little sagebrush. 

Profile description—The surface 5 inches is Mont arays light. 
brownish-gray, or pale-yellow generally calcareous strongly or very 
strongly alkaline silt loam or loam. It is more or Jess root-bound in 
virgin areas, platy in the lower part when dry, and grayish brown 
when moist. In barren areas the upper 2 inches is vesicular. A 
white efflorescence covers the surface in many places when the soil 
dries after the moist spring season. From 5 to 15 inches the soil is 
calcareous very strongly alicaline friable loam or silt loam similar 
to the first layer in color. 

The material between 15 and 30 inches is light brownish-gray or 
light-gray highly calcareous loam showing many dark rust-brown 
stains caused by black alkali. It is slightly or moderately compact 
and in places breaks with faint vertical cleavage into subangular 
masses and then into very weakly cemented pea-sized aggregates. 
There are many fine roots and fine channels. 

The material between 30 and 44 inches is light-gray or light 
brownish-gray strongly to very strongly alkaline highly calcareous 
slightly or moderately compact loam showing many rust-brown and 
some gray mottlings. Black alkali stains are common, and specks of 
white segregated lime occur in places. At any depth below 24 inches 
softly or weakly cemented or nodular layers of pale-brown very 
strongly alkaline calcareous hardpan a few inches thick may occur. 
These layers are somewhat compact but can be broken with a shovel. 
This part of the subsoil is more or less stratified and may include 
layers of clay loam and sandy loam. 

The rae between 44 and 55 inches is light brownish-gray or light- 
gray friable calcareous loam or very fine sandy loam. North of Baker 
much of this soil contains a layer of white volcanic ash at this depth 
(2), but such a layer is not common elsewhere. 

Gray friable clay loam occurs below a depth of 55 to 60 inches in 
most places. It rests on beds of gray or light brownish-gray sand and 
gravel in which there are many cobblestones. These beds extend 
downward to a depth of 15 feet or more. The sandy and gravelly 
material is mildly alkaline in most places and slightly calcareous 
to noncalcareous. The depth to these gravelly substrata ranges from 
2 to 8 feet or more, and there is a corresponding variation in the thick- 
ness of soil eer above. The po is generally waterlogged. Some 
mica occurs throughout the soil. 

In an area covering about 100 acres southeast of North Powder 
the soil differs from typical in having a browner surface soil and little 
or no compactness in the subsoil. Alkali has encroached on this area 
in recent years, apparently because strongly alkaline water from hot 
springs has been used for irrigating. 

The soil in the areas in Eagle Valley differs from typical in having 
a higher water table and a much higher grazing value. The soil in 
those areas is subirrigated and irrigated, and about 2 acres is required 
to furnish pasture for one cow during the grazing season. 


Soil Survey of Baker Area, Oregon PLATE 6 


ss and grearewood on Stantleld silt lon near Keating. 


cl, Saltgr: 

8, Landscape in southeastern part of Lower Powder Valley: Big sagebrush, 
rabbitbrush, cheatgrass, wild barley, and other grasses on Virtne silt loam in 
foreground; Baker silt lonm on low terrace beyond road; Onyx, Powder, and 
Stunfield soils cn valley floor; mainly Keating soils on rolling sagebrush- 
covered arens beyond valley floor; Wallowa Mountains in far distance. 
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aL, Landscape in southwestern part of Lower Powder Valley: Virtue silt lonm) in 
foreground; Baker silt lon on Jaw terrace occupied by nearest ranch build- 
ings; mostly Powder silt loam on viley floor near grove. 

8, Drainage ditch in Wingville silty clay loam north of Baker. 

C, Grass pasture on Wingville silty clay loam north of Baker. 
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The soil in an area of about 80 acres north of Haines differs slightly 
for the typical in having a browner surface soil that is noncaleareous 
in most places and in having a somewhat heavier textured subsoil. 
This area is used for grains, bluegrass, and alfalfa. 

Use and management.—Most of Umapine silt loam is used for salt- 
grass pasture. Much of the soil can be reclaimed from salts and 
alkali 1f an abundant supply of water is available and deep drainage 
is feasible. Most of this soil in Baker Valley is difficult to reclaim 
because the supply of water is scanty and the level relief makes drain- 
age expensive. ‘The salt and alkali content has increased in recent 
years because water is allowed te evaporate from the surface. 

Some of the soil in Lower Powder Valley has been reclaimed by 
prolonged leaching and drainage, for water is more plentiful and 
drainage is less difficult in that area. The reclaimed land produces 
about 3 tons of alfalfa or Ladino clover or 40 bushels of barley an 
acre under irrigation. 


UNDERWOOD SERIES 


Soils of the Underwood series have developed in uplands on resid- 
uum weathered principally from basalt but in places from andesite, 
gabbro, or other basic igneous bedrock. Annual precipitation ranges 
from 20 te 30 inches or more. These soils cover extensive areas, 
generally at altitudes above 4,500 feet. Relief is mainly hilly or 
semimountainous, and slopes range from gently sloping to steep. 

Underwood soils are associated with and somewhat resemble those 
of the Rouen series, but they may be distinguished from them by a 
brown rather than yellowish-brown subsoil and a different kind of 
underlying bedrock. Underwood soils differ from the associated 
Mehlhorn soils a ed in having a surface covering of forest 
litter; a Jess dark, less granular, and more acid surface soil; and a 
natural forest vegetation. 


Underwood loam (2-25% slopes) (Us) —This well-drained for- 
ested soil occupies well-dissected sloping lava benches and is fairly 
smooth where it is not cut by ravines. The underlying bedrock is 
resistant to weathering and tends to retain some of the structural relief 
until completely dissected. Ravines are U-shaped in the lower part 
and steep near the top of the escarpments. Surface drainage on 
Underwood loam is slow to rapid and internal drainage is medium. 
The soil is moderately permeable, and roots normally penetrate to a 
depth of 5 feet or more. The water-holding capacity of the soil is 
limited by its shallowness to rock. It is noncalcareous throughout its 
profile. The natural vegetation is mostly ponderosa pine with some 
western larch (tamarack), Douglas-fir, white fir, cedar, aspen, willow, 
chokeberry, elderberry, fern, nettles, mountain-mahogany, and other 
trees and shrubs. 

In the mountainous areas west of Baker small tracts of Rouen soils 
are included with this one. Around Pine Valley, Underwood loam 
occurs above the associated and more grass-covered Mehlhorn soils. 

Profile description.—In virgin areas the surface is covered with % 
to 11% inches of organic material consisting of undecayed loose light 
yellowish-brown pine needles over grayish brown or dark-brown 
partly decayed needles and Jeafmold containing many white mycelia. 
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The organic material overlies a layer about an inch thick of dark gray- 
ish-brown or dark-brown slightly or medium acid very friable loam 
containing considerable organic matter. 

The surface soil below the thin layer of loam is brown or dark-brown 
friable somewhat granular loam to a depth of about 5 inches. This 
layer is dark brown when moist and is slightly acid to neutral. Many 
rootlets from shrubs and trees bind the soil into a coherent mass, but 
the organic content is moderately low. All of the above layers are 
mixed together in cultivated areas. 

The soil between the depths of 5 and 12 inches is brown friable easily 
crumbled loam. Dark-brown rock fragments occur in this layer. 

The above layer grades into a brown or very slightly reddish brown 
somewhat compact clay loam. This material breaks into small nut- 
like aggregates, contains some angular rock fragments, and is slightly 
acid or neutral. ; 

Below a depth of about 24 inches the material is difficult to penetrate 
with a crowbar because it contains much rock. At this depth there 
are many grayish-brown and rust-brown spots from weathered basalt. 
The reaction 1s slightly acid to neutral. 

The material between 35 and 50 inches is yellowish-brown or light- 
brown clay loam interspersed between fragmental rock. Weathered 
bedrock is at an average depth of 50 inches. There is a very little 
rust-brown gritty clay loam in the cracks below this depth. The bed- 
rock may be 1 to 8 feet or more beneath the surface, and there is a 
corresponding variation in the thickness of the soil layers above it. 

There is some variation in this soil. Areas at the foot of slopes 
have a grayer subsoil than typical because they receive more runoff. 
Exceedingly rocky areas have a shallower soil than typical and are 
indicated on the map by rock outcrop symbols. In these areas nearly 
solid rock with only a little fine material occupying the seams occurs 
below 24 inches. 

Use and management.—The original timber has been removed from 
Underwood loam, and most of the areas are now covered with second- 
growth timber. Small plots west of Pine Valley have been cleared and 
are used for irrigated bluegrass pasture. Much of the soil furnishes 
scanty grazing early in summer, but it is best suited to the production 
of timber. There has been very little erosion because the surface 
has been covered with organic material that has effectively retarded 
washing. 


Underwood loam, steep phase (25-45% slopes) (Uc).—This soil 
resembles Underwood loam but is steeper, stonier, and more variable 
in depth. Considerable areas of stony loam are included, and rock 
outcrops are common. This phase is extensive, and west of Baker 
Valley it is closely associated with Rouen stony loam. It occupies 
dissected parts of old lava benches. 

This phase is covered with a growth of young timber, and because 
of the layer of leafmold under the trees, there has been little erosion. 
None of this soil is cultivated. It is best used for production of timber 
or wood for farm use. 


Underwood stony loam (2-25% slopes) (Up).—This shallow very 
rocky soil occurs on forested lava benches. Its relief is benchlike 
but choppy. Surface drainage is slow to rapid. The surface soil 
is medium or slightly acid; the subsoil is slightly acid or neutral. 
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This soil is moderately permeable but has a low water-holding ca- 
pacity because it is shallow to bedrock. Significant areas of bedrock 
outcrop are indicated on the soil map by rock outcrop symbols. The 
natural vegetation is ponderosa pine and some undergrowth of 
mountain-mahogany, bitterbrush, grass, and flowering plants. 

Profile description—About Y to 1¥% inches of highly organic 
material is present in virgin areas. Below this and continuing to 
a depth of about 6 inches is the dark-brown or brown stony loam 
surface soil. Many basalt stones are on and in the profile, 

The upper subsoil to 2 depth of 12 inches is brown or very Siendy 
reddish brown clay loam containing much weathered basalt. It 
passes into rocks between which there is slightly lighter or yellower 
gritty clay loam or loam. This layer is difficult to penetrate with a 
crowbar because of the large quantity of rock. Below 24 inches 
the material is nearly solid bedrock, and there is little soil in the seams 
of the rock. 

Use and management.—The soil is too stony to produce good timber 
but is suitable as a source of the farm wood supply. None of it is 
cultivated, but it does furnish scant grazing. 


VIRTUE SERIES 


The Virtue soils have developed from old fluviatile or lacustrine 
materials. These materials are of diverse origin. Basalt rock ap- 
pears to be the most common source, but argillite, granite, quartzite, 
greenstone, and other rock materials are present. In places the upper 
part of the soil may be influenced by or derived from wind-deposited 
silts. The annual precipitation ranges from 10 to 13 inches. The 
most distinctive feature of Virtue soils is a calcareous indurated or 
strongly cemented hardpan in the lower subsoil. The most typical 
Virtue soils are on slightly dissected old alluvial fans and terraces, 
but they may ocur on well-dissected high terraces. Virtue soils 
are among the most extensive in the area (pl. 6, B and 7,4). They 
differ from the Baker soils in having stronger subsoil development. 


Virtue silt loam (2-7% slopes) (Ve).—This soil occurs on old al- 
luvial fans and terraces in drier parts of the area. Slopes are mainl 
gentle but some moderate slopes ranging up to 12 percent are included, 
mostly in the areas used as range land. The natural vegetation is 
sagebrush and grass, the sagebrush predominating, and some rabbit- 
brush and many flowering plants (pl. 6, B). A few greasewood 
shrubs occur in places. pes ey is most common, but native per- 
ennial grasses are almost as abundant. 

Surface drainage is slow to medium, but internal drainage is very 
slow. As a whole, the soil is very slowly permeable. The upper 
subsoil of clay retards penetration of water, roots and air, and there 
is a hardpan almost impervious to roots and water. The water- 
holdin, ene is low because of the compactness of the subsoil, 

Profile description—tThe surface soil is free of stones and gravel. 
It may contain many roots but is low in content of organic matter. 
To an average depth of 12 inches, it is light brownish-gray or pale- 
brown friable silt loam. In barren areas the first 2 inches is vesicular 
when dry, and immediately below this the soil is platy. The lower 
part of the surface soil crushes into weak very fine granules. In some 
areas the surface soil is a loam or fine sandy loam. 
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The upper subsoil, between 12 and 20 inches, is pale-brown, brown, 
or very pale-brown dense tough clay of irregular prismatic structure. 
It breaks into very hard fine or medium nutlike aggregates showing 
some gray coating on the fissure planes. The material is brown when 
moist, difficult to penetrate with a crowbar, and like surface soil, 
mildly alkaline. It contains many fine roots. 

The upper subsoil grades into very pale-brown calcareous slightly 
compact clay loam or heavy loam in which lime occurs in veins or 
threadlike patterns. This last-mentioned layer is moderately or 
strongly alkaline. It breaks into irregular aggregates that are easily 
reduced to nut-sized subangular aggregates fairl easy to crumble. 

At an average depth of 30 inches is a dense rocklike limy very pale- 
brown and white hardpan stained with brown on the fissure planes. 
This material is very hard; it rings when struck with 2 crowbar. It 
is variable in thickness. The hardest part averages about 9 inches 
thick and grades into a white or light-gray strongly alkaline cal- 

. careous weak hardpan. The weak hardpan generally continues to a 
depth of 50 to 60 inches, where it rests abruptly on light-gray mod- 
erately calcareous loam or sandy loam containing much rounded gravel 
and many water-worn cobblestones. Very few roots penetrate the 
hardpan. 

Included with this soil because of its similarity and small extent is 
an area northwest of Sunnyslope School in Baker Valley that has a 
very fine sandy loam surtace soil. Here the surface soil is light 
brownish-gray or pale-brown very sandy loam. The upper subsoil 
is very pale-brown compact very fine sandy loam that breaks vertically 
into angular aggregates containing streaks of white calcareous mate- 
rial, A pinkish-white or very pale-brown weakly-developed highly 
calcareous hardpan about 2 feet thick occurs at an average depth of 
24 inches. The hardpan is underlain by very pale-brown calcareous 
loamy material containing many pebbles and cobblestones. This 
soil differs from the typical Virtue silt loam in lacking the pale-brown 
tough clay upper subsoil. It shows considerable accelerated erosion. 

Use and management.—About 75 percent of Virtue silt loam is used 
for native range pasture, for which it has a value slightly higher than 
average for the area. The rest of it has been cleared and cultivated at 
one time or another, but much of its has been abandoned. Probably 
15 percent of the soil is now used for cultivated crops, mostly under 
irrigation. Alfalfa and wheat are the main crops, and yields are 
much below the average for the Baker area. Irrigation water can be 
used to better advantage on more friable soils. Where they are dry- 
farmed, rye or wheat cut for hay produces about 14 ton an acre. 


Virtue silt loam, eroded phase (2-7% slopes) (Vu).—Although 
similar to Virtue silt loam, this phase has a surface layer slightly 
shallower and more irregular in depth. Little of it is severely 
eroded. Deep gullies are not common, but a few shallow ones have 
formed. The natural vegetation resembles that on Virtue silt loam. 
This phase is more extensive than Virtue silt loam in the area east of 
Baker Valley, but it does not occur in Baker Valley. 

Use and management.—In all except a few severely eroded areas, 
crop yields are slightly lower than on Virtue silt loam. The range 
land should be protected from overgrazing to reduce erosion and 
further deterioration of the plant cover. Owing to the shallowness 
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of this phase, any erosion is injurious. Cultivated areas must be 
carefully irrigated to prevent erosion. 


Virtue silt loam, level phase (0-2% slopes) (Vi).—This phase 
occurs principally in small scattered areas in Lower Powder Valley. 
The total area is small but all of it is cultivated or partly cultivated. 
Surface drainage is slow but adequate for irrigation, and the soil is 
only slightly susceptible to erosion because its slopes are nearly level. 
Eee phase differs from Virtue silt loam mostly in having a gentler 
slope. 

Virtue silt loam, sloping phase (7~12% slopes) (Vn).—Areas of 
this phase most often occur at the foot of higher benches. The soil 
is not appreciably eroded. It is similar to Virtue silt loam but more 
sloping. The same kinds of crops are grown as on Virtue silt loam, 
and about the same yields are obtained. This phase should be culti- 
vated on the contour and carefully irrigated to forestall erosion. 


Virtue silt loam, eroded sloping phase (7-12% slopes) (Vx).— 
Appreciably eroded areas of Virtue silt loam, sloping phase, make 
up this phase. It is similar to Virtue silt loam but has a surface soil 
slightly shallower and more irregular in depth. Most of it shows 
inoderate sheet erosion, but severely eroded areas and deep gullies are 
rare, A few shallow gullies do occur. The phase generally occupies 
slopes below higher benches and is somewhat steeper than most 
cultivated areas of Virtue silt loam. 

This phase should be used only for hay and pasture because of the 
danger of erosion. Cultivation should be only on the contour, and 
nee should be very carefully done in order that erosion may be 
reduced, 


Virtue silt loam, moderately steep phase (12-25% slopes) 
(Vu).—This phase resembles Virtue silt loam but its surface soil 
is somewhat shallower, stonier, and more gravelly; the upper subsoil 
is browner; and the hardpan is not so thick nor so hard, Surface 
drainage is rapid and internal drainage is very slow because of the 
compact subsoil, The water-holding capacity is low. This phase 
generally ocupies slopes just below high dissected benches. 

Profile description—The surface soil is light brownish gray or 
pale-brown silt loam or loam about 9 inches deep. The upper sub- 
soil, between depths of 9 and 16 inches, is brown or pale brown non- 
calcareous prismatic plastic clay or clay loam. Some rounded cobble- 
stones and gravel are on and in the surface soil and throughout 
the upper subsoil. The upper subsoil passes into light yellowish- 
brown or pale-brown loam that grades into a very pale-brown, white, 
or light-gray calcareous hardpan at a depth of about 24 inches. After 
the first 9 inches, the hardpan is rather weakly cemented. The 
substratum, at a depth of 40 or 50 inches, consists of calcareous loam 
or sandy loam in which there are many cobblestones and pebbles. 

Use and management.—This phase is used principally for range 
pasture and is best suited to that use. It is susceptible to erosion, 
and nearly 25 percent of its surface soil has been lost in most areas. 
Overgrazing should be prevented to reduce further erosion. 


Virtue silt loam, eroded moderately steep phase (12-25% slopes) 
(Va).—This phase is similar to the moderately steep phase of Virtue 
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silt loam, but the surface layer isshallower. It differs from Virtue silt 
loam in having a surface soil shallower, more irregular in depth, 
and more cobbly and gravelly. In addition, its upper subsoil is 
browner and the hardpan is less thick and hard. There has been at 
least moderate sheet erosion or gullying, but deep gullies are rare. 
A few areas are severely eroded. The total area issmall. This phase 
is associated with areas of Virtue cobbly loam. 

Use and management.—Practically none of this phase is cultivated. 
Most of it has been badly overgrazed. The soil should be protected 
from overgrazing if erosion is to be controlled and the density of the 
range vegetation is to be increased. 


Virtue silt loam, deep phase (0-7% slopes) (Vr).—This phase 
differs from Virtue silt loam in having a deeper surface soil, a less 
heavy and Jess compact upper subsoil, and a greater depth to calcareous 
hardpan. It generally occurs on gentle sloping well-drained lower 
terraces and alluvial fans. Surface drainage is slaw to medium but 
interna] drainage is very slow. This phase is associated with Virtue 
silt loam and Baker silt loam. It may be considered gradational 
between those two soils, as it has more strongly differentiated pro- 
file Jayers than Baker silt loam and less strongly differentiated ones 
than the Virtue silt loam. 

Profile description. —The surface soil is light brownish-gray or pale- 
brown silt loam to an average depth of 14 inches, where it passes into 
pale-brown, brown, or very pale-brown noncalcareous compact heav 
elay loam of irregular prismatic structure. This heayiextared 
layer is about 10 inches thick and is underlain by very pale-brown or 
pale-brown somewhat compact loam. 

A very pale-brown, white, or light-gray dense calcareous hardpan 
occurs at about 40 inches, but the depth to this layer ranges from 30 
to 60 inches. The denser part of the hardpan is about 10 inches thick, 
and underneath is a less dense layer about 14 inches thick, which rests 
on stratified alluvial material. 

The soil above the hardpan is rather free of stones and gravel. 
Plant roots go down to the hardpan. The water-holding capacity is 
good. The lower subsoil is moderately or strongly alkaline, but the 
concentration is not strong enough to injure field crops. 

Use and management.—Approximately 30 percent of this phase is 
under cultivation. It is nsed principally for irrigated alfalfa and 
wheat. It is a fairly productive soil, and owing to its deeper profile, 
more productive than Virtue silt loam. 


Virtue cobbly loam (2-12% slopes) (Va).—Areas of this soil occur 
on dissected sloping alluvial fans and terraces where only a few rem- 
nants of the original terraces are left. The soil is associated chiefly 
with the Ruckles and other Virtue soils. Surface drainage is slow to 
rapid but interna] drainage is very slow. The water-holding capacity 
is Tidited by the hardpan in the lower subsoil, which is moderately 
or strongly alkaline but probably not so alkaline that it will interfere 
with the growth of most crops. The natural vegetation is sagebrush 
and grass, although sagebrush is reported to have been less common 
before the area was settled. 

Profile description—The surface soil is light brownish-gray or 
pale-brown friable neutral or mildly alkaline noncalcareous cobbly 
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loam to an average depth of about 12 inches. In the virgin condition 
the upper 2 or 3 inches shows two distinct layers when dry—the first 
vesicular and the second platy. The lower part of the surface soil 
breaks into small nut-sized aggregates that are easily crumbled to weak 
very fine granules. Some rounded cobblestones 2 to 6 inches in diam- 
eter are in and strewn over the surface soil. Although there may be 
many roots, the organic content is low. The surface soil grades into 
pale-brown or brown friable heavy loam or clay loam that crumbles 
easily into small nut- and pea-sized aggregates. 

The upper subsoil from 16 to 22 inches is pale-brown, brown or very 
pale-brown tough compact irregularly prismatic clay loam or clay 
containing many rounded quartzite cobblestones. It passes into 
somewhat similar material that breaks into irregular aggregates not 
easily crumbled. The cobblestones, 3- to 6-inches in size, are lime- 
coated, and streaks of calcareous material follow fissure planes in the 
interstitial material. 

A calcareous hardpan of cobblestones strongly cemented with very 

ale-brown, light yellowish-brown, and white calcareous material 
is at a depth of about 80 inches. This hardpan is about 24 inches 
thick. It is very difficult to penetrate, even with a crowbar, and 
breaks into irregular horizontal fragments. It is strongly alkaline, 
and most plant roots stop at its upper surface. 

The hardpan rests on very pale-brown, light yellowish-brown, or 
light gray calcareous loamy material containing rounded cobblestones 
and some gravel. This loamy layer extends to a depth of 8 feet or 
more. 

Use and management.—Virtue cobbly Joam is used for range pasture 
for which it is of average value. Only small areas are cultivated 
because clearing off the cobblestones is too expensive. Crop yields are 
lower than on Virtue silt loam. Most of the soil is best suited to 
native pasture. Little irrigation water is available, and the small 
supply can be used to better advantage on more permeable soils. Over- 
grazing has caused considerable sheet erosion and occasional shallow 
gullies. 


Virtue cobbly loam, eroded phase (2-12% slopes) (Vc).—This 
phase shows at least moderate sheet or gully erosion. Except for its 
shallowness and more irregular depth, it is similar to Virtue cobbly 
loam. Shallow gullies are common but deep ones are rare. The 
quartzite cobblestones characteristic of Virtue cobbly loam are ve 
conspicuous in gullied areas. Most of the phase has undergone mod- 
erate sheet erosion, but severely eroded areas are not common. 

Most of the soil is used for range pasture. It has been badly over- 
grazed. Grazing should be controlled to allow an increase in the 
growth and density of grasses and other pasture plants. Some areas 
may need reseeding to dronght-resietant grasses, 


Virtue cobbly loam, eroded moderately steep phase (12-25% 
slopes) (VB).—This phase shows at least moderate sheet or gully 
erosion. It occurs along ravines and on hillsides below high benches 
and includes some steep slopes. It is similar to Virtue cobbly loam 
but its surface soil is shallower and more irregular in depth. Also, 
more cobblestones and pebbles are on and in the surface soil, and the 
hardpan is not so thick nor so hard, because relief is steeper. Severe 
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erosion is not common, but gullies occur in places. This phase is 
used for range pasture but it has been badly overgrazed and its present 
grazing value is low. Overgrazing should be prevented to allow 
asture plants a better chance to increase in growth and density. 
Sonic of the more eroded areas may need to be reseeded to drought- 
resistant grasses, 
WINGVILLE SERIES 


Where drained and irrigated, soils of the Wingville series are 
among the more productive in the area. They have formed on level 
or nearly level alluvial fans, stream bottom lands, and old lake bot- 
toms under poor drainage and a, cover of grass and few shrubs. The 
annual precipitation is 10 to 14 inches. The parent material is fairly 
recent and of diverse geologic origin, but it comes mostly from basalt, 
other lava rocks, argillite, granite, and related kinds of rock, and soils 
formed thereon. ingville soils differ from the related Catherine 
soils principally in being calcareous. They differ from the related 
Baldock vile in being darker and less affected by soluble salts and 
alkali. In Baker and Lower Powder Valleys the lime content of the 
Wingville soils is variable even in short distances. Wingville soils 
contain some mica. 


Wingville silt loam (0-2% slopes) (Wa).—The relief on this dark 
or very dark soil is nearly level but generally adequate to remove 
surplus irrigation water if shallow ditches are used to expedite surface 
drainage. The subsoil is somewhat fine-textured, and water and air 
penetrate it somewhat slowly. Nonetheless, it has good water-holding 
eapacity, end internal drainage is adequate for most crops. The 
gravelly substrata are waterlogged in spring and early in summer and 
furnish moisture for subirrigation. Although mildly or moderately 
alkaline, the soil generally does not contain excess soluble salts. Some 
salts occur in the soil where it borders Baldock, Gooch, or other saline 
soils, 

The natural vegetation is mostly bluegrass and other grasses, in- 
cluding a trace of saltgrass, some flowering plants, and a few scattered 
sagebrush and other shrubs. Flags, tall ryegrass, and tulegrass grow 
on wet spots, and a few willows, cottonwoods, alders, and haws grow 
along streams. 

Profile description —Little or no differentiation of textural and 
structural layers is evident in this soil. The upper part of the surface 
soil, about 6 inches deep, is dark-gray or very dark-gray friable silt 
loam. This part is black or very dark gray when moist, root-bound in 
virgin areas, and crumbly when dry. The lower part of the surface 
soil is a silt loam similar to the upper part in color. It breaks into 
subangular easily crumbled aggregates and contains many roots. Con- 
sidering both parts, the dark surface soil ranges from 10 to 30 inches 
in thickness but is 18 inches thick on the average. The surface soil 
in most, places is caleareous and mildly or moderately alkaline. It is 
free of stones and nearly free of gravel. Some mica occurs through- 
out the entire surface soil. 

The subsoil between 18 and 38 inches is light brownish-gray or 
grayish-brown, friable silt loam or clay loam that breaks into sub- 
angular easily crumbled aggregates. It is very dark grayish brown 
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or very dark gray when moist, contains many fine roots and numerous 
old root channels, and is calcareous in most places. 

The material between 38 and 48 inches is somewhat variable but in 
most places it is Bray, light brownish-gray, or grayish-brown silt 
loam or clay loam s eng some gray and rust-brown mottlings. This 
material is dark gray or dark grayish brown when moist, breaks into 
large irregular easily crumbled aggregates, and is generally non- 
calcareous. In places some gravel or fine sand occurs in the lower part. 

Below 48 inches there are beds of grayish-brown, gray, light yel- 
lowish-brown, or light olive-gray noncalcareous sand, gravel, rounded 
cobblestones and finer sediments that apparently extend to a depth 
of more than 10 feet in most places. The depth to this gravelly 
layer ranges from 36 to 72 inches or more, and there is a corresponding 
variation in the thickness of the soil layers above. Areas having 
less than 36 inches of soil over the gravelly layer are classified as the 
porous subsoil phase. 

There is some variation from the profile described. In places 
dark-gray or dark grayish-brown buried old surface soils occur in 
the subsoil, and in other places a thin layer of white volcanic ash 
occurs in the lower subsoil. Neither of these is typical of Wingville 
silt loam, 

Use and management.—Over 80 percent of Wingville silt loam is 
under cultivation, and the rest is used for native hay and pasture. 
Alfalfa, wheat, oats, barley, mixed bluegrass-and-timothy hay, and 
clover are the main crops. Mixed bluegrass-and-timothy hay average 
Vv tons an acre under irrigation. Small areas in the Lower Powder 

alley locality are dry-farmed or farmed with subirrigation only. 
Alfalfa, wheat, oats, and rye are grown. From 2 to 3 bushels of alfalfa 
seed an acre are produced in these areas. 

Erosion has caused no appreciable damage. The salt content of 
the soil is apparently increasing slowly in some irrigated areas, and 
in these drainage should be improved to prevent further accumulation 
of soluble salts. The moderately high water table is inclined to make 
alfalfa short-lived. 


Wingville silt loam, porous subsoil phase (0-2% slopes) (Ws).— 
This phase differs from Wingville silt loam in having a coarse 
gravelly material at a shallower depth (generally about 20 inches 
from the surface) and thinner Jayers of soil above the gravel. It 
occurs mostly in narrow belts along small streams and is often flooded 
after heavy winter rains. Surface drainage is slow, and the porous 
substrata are biel hey during winter and spring. Some salts 
or alkali are in the suriace soil in places, but not enough to affect 
most small grains or grasses. The soil is moderately poe to 
water, The natural vegetation is mainly bluegrass, saltgrass, other 
grasses, and a few scattered shrubs and flowering plants. 

Profile description—The surface soil—a dark-gray silt loam or 
loam—extends to an average depth of 14 inches. This layer is nearly 
black when moist, generally calcareous and mildly or moderately 
alkaline, high in organic content, and root-bound in virgin areas. 
A small quantity of gravel generally is on the surface, but areas 
with much gravel are shown on the soil map by gravel symbols. 

996224539 
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The subsoil, between 14 and 20 inches, is light brownish-gray, gray, 
grayish-brown, or light gray friable silt loam or loam containing 
some gravel in the lower part. It shows traces of rust-brown and 
gray mottlings and is generally calcareous and mildly to moderately 
alkaline. This material is underlain by beds of noncalcareous very 
porous sand, gravel, rounded cobblestones, and finer sediments. The 
depth of the soil to the gravel ranges from 12 to 36 inches. 

se and management.—About 55 percent of this phase is under 
cultivation; the rest is used for native pasture. Cultivated areas 
are used for small grains, bluegrass hay, and some alfalfa under 
irrigation. The untilled areas are generally irrigated with flood- 
water in spring and are also subirrigated during the summer. They 
provide good pasture. 

Wingville silty clay loam (0-2% slopes) (Wc).—This soil covers 
a large total area. It resembles Wingville silt loam in relief, drain- 
age conditions, and mineralogic origin of parent material but differs 
in that the material is of finer texture. The soil contains enough 
excess soluble salts to cause injury to crops only in those areas where 
it borders the Baldock, Gooch, or other saline soils. Surface drain- 
age is slow but adequate where the’ soil is irrigated and drained 
(pl. 7,2). The subsoil is moderately permeable and has good water- 
holding capacity. The natural vegetation consists chiefly of grass, 
including some saltgrass, but there are some flowering plants and 
a few sagebrush and other shrubs. 

Profile description.—The surface soil is dark-gray or gray crumbly 
platy silty clay loam to a depth of 6 inches; below this to 18 inches it 
is silty clay jon of similar or slightly lighter color. The dark 
surface soil ranges from 12 to 30 inches in depth and is black or very 
dark gray when moist, sticky when wet, and fairly friable when dry. 
It is free of stones and gravel. 

The subsoil between 18 and 36 inches is gray, light-gray, or light 
brownish-gray firm silty clay loam or clay loam, which breaks into 
large subangular aggregates that crumble easily when dry. The sur- 
face soil and upper subsoil are mildly to moderately alkaline and 
generally calcareous. 

The material between 3 and 5 feet is variable but generally light- 
gray or gray somewhat mottled friable silty clay loam or clay loam 
containing some gravel in the lower part. It is less calcareous than 
the overlying layer and generally is mildly alkaline. It rests on 
beds of light-gray, gray, grayish-brown, or light olive-brown gravel, 
cobblestones, and fine sediments that are generally noncaleareous and 
mildly alkaline or neutral. 

Use and management.—Over 80 percent of Wingville silty clay 
loam is under cultivation. The cultivated Jand is used mainly for 
alfalfa, wheat, barley, oats, mixed bluegrass and timothy, and clover; 
the rest is used principally for pasture (pl. 7, C). Bluegrass mixed 
with timothy or clover produces 134 tons an acre under irrigation. 

Deposition has probably exceeded erosion on thissoil. The drainage 
an some areas should be improved to prevent the accumulation of 
salts. 


Wingville silty clay loam, gravelly subsoil phase (0-2% slopes) 
(Wp).—This phase differs from Wingville silty clay loam principally 
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in having the coarse gravelly material at a shallower depth. As a 
result it 1s more permeable to water and has a lower water-holding 
capacity. The soil occurs in small scattered bodies, main! near chan- 
nels of small streams. Relief is nearly level. The surface soil and 
subsoil are generally moderately or strongly alkaline but range from 
mildly to strongly alkaline. The gravelly substratum is slightly cal- 
careous in the upper part but less calcareous with increasing depth. 
The natural vegetation is largely saltgrass. 

Profile description—The surface soil is dark-gray or gray cal- 
careous silty clay loam or clay loam that extends to a depth of about 
10 inches, where it passes into calcareous gray, light-gray, or light 
brownish-gray clay loam that may contain a little sinbedded gravel. 
Stratified beds of gravelly loam, gravel, and sand begin at an average 
depth of 24 inches and apparently extend to a depth of 8 feet or more. 
The depth to the gravel ranges from 14 to 36 inches, and there is 
corresponding variation in the thickness of the soil layers above. 

Use and management.—About 35 percent of this is cultivated. 
Average yields are lower than on Wingville silty clay loam. The un- 
cultivated soil is used mostly for saltgrass pasture. 


ESTIMATED YIELDS 


Average acre yields of grain and pasture crops that can be reason- 
ably expected over a period of years under the management currently 
practiced are given in table 5. These estimates were made after inter- 
views with farmers and the checking of average yield statements on 
file at the county agent’s office. (Farmers had submitted these state- 
ments to the Agricultural Adjustment Administration, now the Pro- 
duction and Marketing Administration.) Actual records of yields 
by soil types were not generally available, and data for yields of hay 
crops and pasture were particularly meager. 
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Much difference of opinion prevails as to the Beane capacity of 
range land. The ranchers generally report the highest grazing 
capacities. The Forest Service, the Grazing Service, and the Soil 
Conservation Service have made studies of grazing capacities of 
range lands in the area. Consideration was given to all available 
data in estimating the grazing capacity of the various soils, but perhaps 
most weight was given to the Forest Service data, as that agency has 
made intensive studies of the grazing capacity of range land for a 
period of more than 25 years. . 

The yields given in table 5 are average acre yields that are likely to 
be obtained by using the common farming practices of the area. 
Such common practices do not include application of commercial 
fertilizer, and Fittle manure is applied. For the irrigated crops, 
yields are assumed to be those obtained when irrigation water is 
available for grains until about June 1, and for alfalfa until about 
July 1, Crops grown by dry-farming are assumed to be on land 
fallowed the previous year. The grazing capacity is assumed to be 
under range conditions and is stated as soil acres a cow month 
antes , the standard locally used by the Forest Service and the 

razing Service. The figure given in the table is the estimated num- 
ber of acres required to furnish pasture for one cow or mature steer 
for one month. 

The iia i expectable yields | ag in table 5 will not be obtained 
every year, because weather differs from year to year. Also, the 
yields cannot be expected on every farm or field, for management 
practices differ from farm to farm and the productivity of each soil 
shows some variation. 

The productivity of land is influenced mainly by climate, the soil 
ee ing drainage and relief), and management. No one of these 

actors Yan separately from the others. Crop yields over a long 

eriod of years are used as evidence of productivity wherever available, 

onetheless, crop yields will vary according to the kind of manage- 
ment the soil receives. Some farmers will consistently get higher 
yields than those given in table 5 because they use soil management 
practices and systems of cropping more efficient than usual. Others 
who are not managing their soils go efficiently will get lower yields. 

The farmer can use the yields shown in table 5 to determine how 
good or how poor a job he is doing. By learning the names of the 
soils on his farm and then finding out what average yields farmers in 
the Baker area are likely to obtain according to past experience, a 
farmer can compare his own yields with those considered average 
for his soils. If, on the average, his yields fall very far short of those 
given in table 5, he may conclude his management practices are respon- 
sible, and that a change in management may increase yields. 


SOLUBLE SALTS AND ALKALI IN SOILS 


The soluble salts most common in soils of the Baker area are 
chlorides, sulfates, and carbonates of sodium, and to a lesser extent, 
chlorides and sulfates of magnesium and calcium. The excess soluble 
salts not distinctly alkaline are sometimes called white alkali because 
of the white efflorescence they form on the soil when dry. White 
alkali consists of neutral or slightly alkaline salts—mostly sodium 
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chloride, sodium sulfate, and magnesium sulfate—and does not have 
a corrosive effect on plants nor a high deflocculating action on soils. 

Alkali soils are caused by adsorption of sodium from the soluble 
salts onto soil colloids. en salts are leached from an alkali soil 
the adsorbed sodium disperses the soil colloids. The organic colloids 
also disperse and often create a characteristic dark-brown or black 
stain on the soil surface that has given rise to the local term “black 
alkali.” When colloidal dispersion takes place the soil becomes almost 
impermeable to water and air, and plants survive with difficulty or 
die. Reclamation is difficult and involves the use of chemical amend- 
ments, organic supplements, and careful management of water and 
tillage. Drainage is essential. 

A number of factors have contributed to the accumulation of salts 
and alkali in some of the soils in this area. The rainfall is low, and 
therefore less soluble salts are leached from the soil. Other factors 
contributing to salt and alkali content are (1) the high rate of evapora- 
tion and the capillary rise of water from a high water table, (2) 
poor drainage, and (8) the accumulation of soluble mineral products 
weathered from rocks and brought in by water flowing from higher 
elevations. Many hot springs in Baker Valley have contributed large 
quantities of very strongly alkaline salts te poorly drained and 
irrigated soils. 

ield indications of salt and alkali content in soils, such as the 
amount and kind of vegetation, the color and structure of the soil, 
and the presence of crusts of salts on the surface, are verified by the 
electrolytic salt bridge and pH determinations made in the field 
and laboratory. The reaction, or pH value, is indicative of the con- 
centration of salts and alkali. ’ All soils in the Baker area containing 
harmful accumulations of soluble salts or alkali are strongly alkaline 
in reaction and have a pH of 8.5 or above. On the basis of all 
information, soils are separated according to different degrees of 
salt and alkali content. 

Areas strongly affected by salts and alkali seaplane have a cover of 
salt-tolerant plants, principally saltgrass, alkali-grass, and wild bar- 
ley. In some places the surface concentration of both neutral and 
alkaline salts is high enough to prevent growth of any vegetation, 
Such areas may have a smooth hard salt-crusted surface or a fluffy 
spongelike appearance. Where exchangeable sodium is present, the 
soil may be deflocculated and its subsoil may be dense or compact and 
very slowly pentrated by roots and water. 

ome soils have little if any excess soluble salts in their surface 
soil but, nonetheless, a high content of such salts in their subsoil. 
Areas of this kind may support a good stand of sagebrush and grass 
because the surface soil permits thrifty growth. 

The strongly alkaline soils of the Baker area include the Stanfield 
and Haines soils and many areas of the Umapine soil. They have a 
high content of salts, a strongly or very strongly alkaline reaction, 
and invariably contain exchangeable sodium. 

Soils moderately affected by salts or alkali usually have a better 
vegetative cover and better structure than those strongly affected. 
They may or may not contain salts or alkali in their surface soil. 
Vauupine soil in many places is characterized by moderate content 
of salts and alkali, as are some areas of the Gooch and Baldock soils. 
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Certain areas of the Baldock, Powder, and Balm soils have only a 
slight content of salts. Crops do fairly well on these areas, but care 
must be exercised in controlling moisture conditions, and sufficient 
water must be applied to keep the salts and alkali below the root zone. 

Salts may also occur in areas in soils normally free of soluble salts, 
as for example, in the Wingville soils. There may be a few saline 
areas included in these soils where they border soils containing 
specs quantities of salts. The included areas are indicated on 
the map ty salt and alkali symbols. The noncalcareous soils, as for 
example the Catherine, Onyx, and Halfway, are free of injurions 
quantities of salts. 

Reclaiming a saline or alkali area requires consideration of (1) con- 
centration of soluble salts; (2) drainage conditions; (3) composition 
of the irrigation water; (4) presi of lime or gypsum in the soil; 
and (5) content of exchangeable sodium in the soil (4). 

Total content of salts in a soil does not always determine the feasibil- 
ity of reclamation and use. Even if the salts are removed, such 
factors as poor soil structure and dense highly dispersed subsoil may 

ersist and limit yields. For example, heavy-textured soils and those 

aving dense claypans, hardpans, or compact subsoil layers are difficult 
to reclaim because these layers restrict penetration of water, and conse- 
quently the rate of percolation is so slow as to prevent effective leachin 
of the soluble salts. The cost of reclaiming such soils is usually so hig’ 
as to be almost prohibitive. In general, soils with a high content of 
exchangeable sodium, poor drainage, and a dense subsoil are excep- 
tionally difficult to reclaim. Stanfield soi] is in this category. 

Soils that contain soluble salts and have a subsoil not too dense or 
too high in exchangeable sodium can be reclaimed readily but require 
improved drainage and gypsum or sulfur. When calcium from 
gypsum or from the action of sulfur has replaced the exchangeable 
sodium, the soil may be leached by copious irrigation. The quantity of 
gypsum or sulfur required depends on the exchangeable sodium con- 
tent. Reclaiming an acre-foot of soil (4,000,000 pounds) requires 0,32 
ton of sulfur or 1.7 tons of gypsum for each milliequivalent (m. e.) of 
exchangeable sodium per 100 grams of soil (71). 

Soils having a slight content of salts generally can be reclaimed and 
used for general agriculture if conditions of drainage and calcium 
saturation are favorable. Some soils in Lower Powder Valley have 
been partly reclaimed by alternate leaching and drying. 

The irrigation water in Lower Powder Valley is well suited to the 
reclamation of alkali soils because it contains a moderate content of 
soluble salts. The use of pure water on salty or highly calcareous 
soils causes a rapid rise in pH, which in turn causes the soil to 
deflocculate, or “freeze up” as farmers say, and become relatively 
impervious to moisture. 


IRRIGATION AND WATER SUPPLY 


In the Baker area irrigation is generally necessary for successful 
production of crops where the annual precipitation is less than 12 
or 13 inches. Precipitation is closely related to altitude, direction 
and distance from high mountains, and air drainage, or wind cur- 
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rents. Generally, the precipitation increases irregularly with in- 
creasing altitude. Eagle Valley, with average altitude of 2,200 feet, 
has strong air drainage and an annual precipitation of 9 to 10 inches. 
Pine Valley, surrounded by mountains and with limited air drainage, 
is only about 10 miles from and slightly higher than Eagle Valley 
but has an annual ave eels of over 17 inches, 

As in most parts of the West, the water supply is not adequate to 
irrigate all the land available. The shortage of water has been the 
cause of much litigation. Eagle Valley has an ample supply of water 
from Eagle Creek. A dependable supply of water for the irrigated 
parts of Lower Powder Valley is furnished by Thief Valley Dam, 
oe in 1982. This dam has a reservoir capacity of 17,400 acre 

eet. 

The irrigation water for Baker Valley comes from the Powder River 
and a number of smaller streams heading in the Blue Mountains. 
These streams provide much floodwater in early spring and a dimin- 
ishing supply until July, after which time water 1s relatively scarce. 
Much water in the Powder River goes to waste during winter. The 
erection of dams above Baker to conserve this water has been proposed 
various times, but this has been discouraged by high estimated costs 
and other objections. 

Water of good quality for stock is obtained almost entirely from 
irrigation ditches in the irrigated areas. Stock water on the range 
has been scarce after the subsiding of spring freshets, but this short- 
age has been partly overcome in recent years by building dams and 
drilling wells. On farms near the foothills domestic water of ex- 
cellent quality is obtained from springs. Elsewhere water of variable 
quality is obtained from wells. The well water contains considerable 
alkali in some places. Some difficulty has been experienced in getting 
well water at reasonable depths on higher benches in Eagle Valley. 

At least six hot or warm springs are in the area surveyed, and there 
are many others in the surrounding region, These springs are valued 
for recreational purposes but have caused a detrimental accumulation 
of soluble salts in the soils lying below. Most water from these hot 
springs is very strongly alkaline (pH about 9.5). 

The irrigation water is of good quality except on the west and south 
sides of Baker Valley, where some of the water is strongly alkaline 
because it is contaminated by soluble salts from hot springs. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of weathering and soil development 
acting on the parent soil materials deposited or accumulated by 
geologic agencies. The characteristics of the soil at any given point 
depend on (1) the physical and mineralogical composition of the 
parent soil material, (2) the climate under which the soil-forming 
material has accumulated and existed since accumulation, (3) the 
plant and animal life in and on the soil, (4) the relief, or lay of the 
and, and (5) the length of time the forces of development have acted 
on the material. 

Climate and vegetation change the parent material from an inert 
heterogeneous mass to a body Saving more or less definite genetic 
morphology. Their action on the parent material is hastened or 


144 SOIL SURVEY SERIES 1941, NO. 9 


hindered in varying degree by the relief, which governs to some ex- 
tent runoff, natural erosion, movement of water through the soil, and 
the natural vegetation. Throughout the genesis of soil, time brin 
about changes; hence, age is a factor in soil development. The 
degree to which the soil develops depends not only on the time but 
on the rate at which the forces of climate and vegetation act, the 
effect of these forces, in turn, being regulated by the relief and parent 
material. 

The parent materials of the soils of the Baker area are of three 
general classes: (1) Bedrock residuum; (2) old fluviatile and lacus- 
trine deposits; and (3) recent or young alluvial and lacustrine de- 
posits. A small quantity of wind-blown material occurs along the 
western border of Baker Valley. The upper parts of many of the 
soils probably were influenced in varying degree by loessal or loess- 
like accumulations. 

The residual rocks include ine areas of extrusive, or lava, rocks; 
large areas of highly altered rocks, such as argillite, greenstone, and 
serpentine; considerable areas of intrusive rocks, such as granites 
and diorites; and smaller areas of weakly consolidated sedimentary 
rocks, such as diatomite and conglomerate. 

Owing to its varied mineral resources, the area has been of much 
interest to geologists (1, 6,8). The country rock is in general very 
hard and extremely resistant to weathering. For this reason most 
soils on bedrock are shallow. The old fluviatile and lacustrine de- 
posits are comparatively young geologically (1) ; but they have given 
rise to mature or moderately old soils that appear to have received 
the full influence of their climatic environments. As a general result, 
soil profiles are strongly developed in areas of smooth relief where 
natural erosion has not been active. In areas with steep slopes where 
natural erosion has been more active the soil profiles show only mod- 
erate development. 


ENVIRONMENT AND CHARACTERISTICS OF SOILS IN THE BAKER AREA 


The soils of the Baker area have developed from a variety of parent 
materials and under a wide range of environmental conditions, and as 
a result they are extremely varied. The area includes extensive sage- 
brush-covered hills and several intermountain basins of low relief. 
The western part extends into the forest on the Blue Mountains, and 
the northeastern part reaches into the foothills of the forested Wal. 
lowa Mountains. The strong and varied relief has a marked influence 
on the climate, vegetation, and soils. 

The climate is of a continental type, but modified by air currents 
from the Pacific Ocean. The average annual precipitation ranges 
from 9 inches in the eastern part of the area to more than 45 inches 
in the mountains. Most of the precipitation falls between November 
and May. The summers are dry. 

Where the average annual precipitation is Jess than about. 13 inches 
and the natural vegetation is big sagebrush (Artemésia tridentata) 
and grass, light-colored zonal soils of the Brown great soil group ® 


*For a discussion of the great soil groups see Solls and Men, U. 8. Dept. Agr. 
Yearbook of Agriculture, 1938 (10). 
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have developed. Where the average annual precipitation ranges 
from 13 to 22 inches, both limits being approximate, the natural vege- 
tation ranges from pe and sagebrush to grass and scattered trees. 
Here the zonal soils range from somewhat dark-colored Chestnut 
soils to dark-colored Prairie soils. Areas receiving more than 20 to 22 
inches of precipitation generally are forested with conifers, and the 
zonal soils are the light-colored Podzolic or Brown Forest soils. 

Where the soils are underlain by bedrock and formed under a sage- 
brush and grass vegetation, the character of the rock has had a striking 
influence on the accumulation of calcium carbonate in the soil profile. 
Soils underlain by gabbro, basalt, andesite, phonolite, trondhjemite, 
biotite-quartz diorite, and limestone have a moderate or strong ac- 
cumulation of lime in the lower part of the subsoil. Soils developed 
upon argillite, tuff, diatomite, metagabbro, and serpentine have slight 
lime accumulation in the lower subsoil. Soils developed upon albite 
granite and greenstone in most places do not contain sufficient lime in 
any part of the subsoil to effervesce when dilute hydrochloric acid 
is applied. 


CLASSIFICATION OF SOILS 


The soil series of the Baker area are classified by great soil groups 
and soil orders (Zonal, intrazonal, and azonal) in table 6, and the 
principal soil-forming factors are listed for each series. Some of the 
soil series are not typical of any great soil group now generally ac- 
cepted and are therefore listed with the great soil group they most 
nearly resemble. The classification is therefore tentative, and further 
study may indicate the need for changes in the classification, and even 
in the names of some of the great. soil groups. The column headed 
Remarks in table 6 shows which soil series have characteristics of or 
transitional to other great soil groups or orders and also gives other 
pertinent information, as, for example, the occurrence of hardpan 
and alkali. Some of the soils formed under forest vegetation are 
listed as unclassified. Further study is necessary to c assify them 
properly in great soil groups. 
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ZONAL SOILS 


A zonal soil is any one of the great groups of soils having well- 
developed soil characteristics that reflect the influence of the active 
factors of soil genesis (10)—climate and living organisms, chiefly 
vegetation. 

he zonal soils in the Baker aren are members of the Brown, Chest- 
nut, and Prairie great soil groups, plus several soil series unclassified 
as to great soil groups. 


BROWN SOILS 


The Brown great soil group is made up of soils having a grayish- 
brown to light brownish-gray or pale-brown nearly neutral noncal- 
careous platy surface soil and a browner more alkaline finer textured 
subsoil in which there is a distinct horizon of lime accumulation 
below depths of 114 to 214 feet. The Brown soils formed under (1) 
a sagebrush and grass vegetation, (2) an annual precipitation of 9 
to 18 inches, and (3) an annual temperature of 45 to 49° F. Dry 
summers and cold somewhat snowy winters were climatic factors 
influencing soil formation. The soil series belonging to this grou 
are the Baker, Barnard, Durkee, Glasgow, Hutchinson, Lookout, Nor 
Powder, Ruckles, and Virtue. 

The Baker series is representative of the Brown great soil group. 
Following is a profile description of Baker silt loam about 2 miles 
northwest of Baker (NW14NE}, sec. 13, T. 9 S., R.39E.) : 


A: 0 to 5 Inches, grayish-hrown (10YR 5/2)° weakly root-bound soft 
easily crumbled silt loam; top Inch faintly vesicular; material in 
next 2 inches has weakly developed very fine platy structure and 
crushes into weak very fine granules or single grains; layer very 
ce grayish-brown (10YR 8/2) and very friable when moist. 
pH, 6.7". 

A, 5 to 13 inches, grayish-brown (10YR 5/2) slightly hard silt loam of 
weakly developed fine and very fine granular structure; layer con- 
tains few pebbles and many fine roots and is very dark grayish 
brown (10YR 3/2) and very friable when moist. pH, 6.8. 

B, 18 to 19 inches, grayish-brown (10YR 4.5/2) prismatic clay; tops but 
not the sides of the prisms are covered with gray material; prisms 
(about 1 inch wide and 4 inches high) are tough, difficult to pene- 
trate, and break into dense very hard strongly developed fine 
nuciform aggregates; material is mostly noncalcareous, contains 
few pebbles, and is dark grayish brown (10YR 4/2) and firm when 
moist. pH, 8.3. 

Bye 19 to 23 Inches, grayish-brown (10YR 5/2) clay; material contains 
white streaks and spots of lime, breaks into strongly developed 
rough dense hard angular fine nuciform aggregates, and is rather 
difficult to penetrate with a crowbar; layer is dark grayish brown 
(10YR 4/2) and firm when moist. pH, 8.3. 

Bora 28 to 32 inches, pale-brown to brown (10 YR 6/8 to 5/3) silty clay 
loam containing many segregated streaks of white lime; material 
breaks into hard slightly dense moderately developed fine nuciform 
aggregates, contains a few roots, and is brown to dark brown (10YR 
5/8 to 4/8) and firm when moist. pH, 8.2. 

Cea $2 to 87 inches, pale-brown to light yellowish-brown (10YR 6/3 to 
6/4) loam containing much segregated white lime; material Is hard, 


° Symbols in parentheses are Munselt color notations. 
* pH determinations by L. T. Alexander, Bureau of Plant Industry, Soils, and 
Agricultural Engineering, U. 8. Department of Agriculture. 
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slightly dense, moderately fine nuciform, and rather difficult to 
penetrate with a crowbar; layer is brown to dark brown (10YR 
5/3 to 4/3) and friable when molat. pH, 7.8. 

Crea 3T to 50 Inches, light yellowish-brown (10YR 6/4) silty clay loam 
containing much segregated white IIme and few pebbles; material 
is difficult to penetrate with a crowbar, breaks into rough sub- 
angular hard fine nuciform aggregates, and is yellowish brown 
{10¥R 5/4) and friable when moist. pH, 7.6. 


Csea 60 to 75 inches, ight yellowish-brown (10YR 6/4) faintly calcareous 
elay loam; material breaks into hard or slightly bard subangular 
fine nuciform aggregates and is brown to yellowish brown (10 YR 
56/3 to 5/4) and friable when moist. pH, 8.1. 


Cys 75 to 83 inches, light yellowish-brown to light yellowish-gray (2.5¥ 
6/4 to 6/2) highly calcareous massive loam; material contains 
many subangular and rounded pebbles and is light olive brown to 
ne brown (2.5Y 5/4 to 6/2) and very friable when moist. pH, 


Csen 83 to 97 inches, light yellowish-brown to light yellowish-gray (2.5Y 
6/4 to 6/2) calcareous slightly hard massive silt loam; material 
easily penetrated and is light olive brown to grayish brown (2.5Y 
5/4 to 5/2) and very friable when moist. pH, 8.5. 
Where this profile was taken, the altitude is 3,450 feet, the annual 
precipitation is about 13 inches, the relief is undulating (about 
3-percent slopes), and surface drainage is slow. The natural vege- 
tation is big sagebrush, grass, and some rabbitbrush. A nearby field 
was in dry-farmed wheat when the samples were taken. The soil is 
derived from old alluvial-fan material of mixed origin, principally 
from basalt, argillite, granite, and soils formed thereon. Possibly 
the surface soil is influenced by loessal or loesslike material. Me- 
chanical analyses of this soil profile are given in table 8, in the section 
on Physical and Chemical Data and Mechanical Analyses of Soils, 
This profile shows somewhat stronger textural and structural B de- 
velopment than most Baker soils. 

The Durkee, Glasgow, North Powder, and Ruckles soils overlie 
bedrock but in profile development are somewhat similar to Baker 
silt loam. The Parkes soils have developed on residuum from argil- 
lite bedrock, the Glasgow soils on residuum from volcanic tuff, the 
North Powder soils on residuum from biotite-quartz diorite bedrock, 
and the Ruckles soils on residuum principally from basalt bedrock. 
In certain areas, however, the upper Vand and possibly some of the 
other parts of some of these soils may have been influenced somewhat 
by loessal or loesslike material. The Durkee, Glasgow, North Powder, 
and Ruckles soils all developed under similar natural vegetation, 
climatic conditions, and drainage, and all are fairly mature. Prob- 
ably as a partial result of a deficiency of calcium in the volcanic 
tuft, the Glasgow soils in places have no or only a very weak horizon 
of calcium carbonate accumulation. 

The Barnard, Lookout, and Virtue soils are placed in the Brown 
great soil group but have definite caliche or Jime-hardpan layers in 
the lower subsoil. The Barnard soils are derived from stratified 
weakly consolidated gravel, clay, tuff, or diatomite. The Lookout 
soils have developed principally on residuum from basalt or andesite 
bedrock, and the Virtue soils, from old mixed alluvium. In some 
areas the Lookout and Virtue soils may be somewhat transitional 
between soils of the Brown and Sierozem great soil groups. 
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Following is a profile description of Virtue silt loam in the south- 
west corner of section 11, township 9 south, range 40 east: 


A: 0 to 4 inches, Mght-brownish-gray (10YR 6/2) noncalcareous soft to 
slightly hard silt loam which is very dark grayish brown to 
dark grayish brown (10YR 8/2 to 4/2) and friable when moist 
and contains few pebbles; faintly vesicular but crumbles easily 
into weak very fine granules; moisture equivalent, 29.0;" pH, 7.7." 

As 4 to il inches, light brownish-gray (10YR 6/2) noncalecareous soft to 
slightly hard silt loam; materlal dark grayish brown to very dark 
grayish brown (10 YR 3/2 to 4/2) und friable when moist; breaks 
with a faint vertical cleavage; crumbles easily into weak very fine 
granules; and contains many fine roots; moisture equivalent, 25.1; 
pH, 7.5. 

B, 11 to 16 inches, pale-brown (10YR 6/3) noncalcareoug very hard weakly 
prismatic clay; material is tough and difficult to penetrate with 
a crowbar; breaks into pieces 8 or 4 inches across, ahd then into 
rough subangular strongly developed fine or medium nuciform ag- 
gregates; some gray on the fissure planes; material is dark brown 
oe 4/8) and very firm when moist, Moisture equivalent, 32.9; 
pH, 8.0. 

B:eay 16 to 21 inches, pale-brown (10YR 6/3) hard heavy clay loam or 
clay containing much segregated white lime in a threadlike mycelial 
pattern; material breaks into irregular pieces, then into subangular 
fine nuciform aggregates, and is dark brown (10YR 4/3) and 
slightly compact when moist; moisture equivalent, 42.8; pH, 7.9. 

Bacon 21 to 28 inches, very pale-brown (10YR 7/3 to 8/8) slightly hard 
clay loam; material breaks into angular aggregates, then into weak 
very fine granules, and is light yellowish-brown (10YR 6/4) and 
slightly compact when moist; contains a trace of segregated white 
lime In the upper part; pH, 8.4. 

Brace, 28 to 42 inches, very pale-brown (10 YR 8/3) and white (10YR 9/1) 
dense rocklike calcareous hardpan, which is very difficult to pene- 
trate with a crowbar and breaks into angular fragments; pH, 9.0. 

Bimesy 42 to 60 inches, pale-yellow (2.5Y 7/4), light-gray (2.5Y 7/2), and 
white (2.5¥ 8/2) weak hardpan consisting of lime-cemented grav- 
elly sandy loam; pH, 8.6. 

Ceca 60 to 72 inches, pale-yellow (2.5Y 7/4) and light-gray (2.5Y 7/2) 
hard strongly calcareous single-grained sandy loam; moisture 
equivalent, 12.5; pH, 8.3. 

D: 72 to 87 inches, rather loose incoherent calcareous single-grained 

sand and gravel containing considerable white (2.5Y 8/2) finer 
material; gravel is largely basalt with a trace of granite; pH, 8.7. 

D; 87 to 96 inches, very pale-brown (10YR 7/3) calcareous loose in- 

coherent single-grained loamy sand and some gravel; pH, 8.7. 


For the above profile surface drainage is slow to medium and relief 
is undulating. The altitude is about 3,475 feet, and the average 
annual precipitation is 12 inches. The soil formed under big sage- 
brush and grass from old alluvial material of mixed origin, but 
principally from basalt and to some extent from argillite, granite, 
and soils formed thereon. Perhaps the surface soil has been influ- 
enced to some extent by loess or loesslike material. 

The Hutchinson soils have formed under grass and sagebrush and 
an annual precipitation of 11 to 14 inches. They developed from old 
granitic or dioritic alluvium that in many places may have a thin 
covering of loess. The surface soil is grayish brown, or slightly 


“™ Moisture equivalent determinations made in the soils laboratory of Oregon 
State College. 

“nH determination by E. H. Bailey, Bureau of Plant Industry, Soils, and 
Agricultural Engineering, U. 8. Department of Agriculture. 
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dark grayish brown, and the subsoil is strongly developed texturally 
and structurally but has little or no lime accumulation. Probably 
this zone is lacking because the parent material is low in calcium 
content. Some areas of these soils have somewhat darker surface 
soil and appear to be transitional to Chestnut soils. 


CHESINUT SOILs 


In localities having somewhat more precipitation (12 to 16 inches), 
soils have formed that have a darker more granular surface soil as 
a result of a greater growth of grasses and other plants, The natural 
vegetation typically is grass (asinly bunchgrasses) and big sage- 
brush, but the grass is denser and makes up more of the vegetative 
cover than in the region of Brown soils. The greater vegetative 

owth has allowed a larger return of organic matter and has pro- 

ced a darker surface soil. 

The Chestnut soils have a surface soil ranging from dark grayish 
brown to dark gray or grayish brown and from 5 to 18 inches in thick- 
ness. The subsoil is slightly to strongly developed texturally and 
structurally. The surface soil and upper subsoil are neutral or mildly 
alkaline. A horizon of slight or modurate calcium carbonate accumu- 
lation is in the lower subsoil at depths of 2 to 3 feet in typical Chestnut 
‘shia but some soils are included with very weak or no lime accumu- 

ation. 

The Clover Creek, Salisbury, Gem, and Hibbard series are in the 
Chestnut great soil group. The Clover Creek soils have formed from 
residuum weathered from hard limestone that occurs as lenses in 
larger masses of greenstone. They are somewhat transitional to 
Brown soils and, as mapped, may include areas of Brown soils. 

The Salisbury soils have formed from old mixed gravelly or cobbly 
alluvium, principally argillitic in origin, but mixed with basaltic and 

anitic materials. They have an indurated hardpan that is only 
slightly calcareous. 

he Gem soils developed principally from residuum from basalt 
or andesite bedrock, and the Hibbard soils, from old mixed alluvium 
that is mostly argillitic and quartzitic. 

The Bulger, Keating, and Turnbow series have developed under 
an environment similar to that of the Chestnut soils, but they differ 
from the typical Chestnut in having no or practically no zone of lime 
accumulation in their profile. As they occur in a climatic belt 
where soils with a horizon of calcium carbonate accumulation is 
normally expected, the absence of such accumulation probably is 
partly dos to a deficiency of calcium in the parent materials. They 
might be considered as somewhat intrazonal soils. 

The Bulger soils have formed from old alluvium, chiefly granitic 
and quartzitic, and have a el er that is typically noncalcareous. 
The Keating soils have developed from greenstone residuum. They 
are somewhat transitional to the Brown soils and, as mapped, may in- 
clude areas of such soils. The Turnbow soils have developed from 
serpentine residuum under a natural vegetation of grass and sparse 
sagebrush. 

PRAIRIE SOILS 


The Applicants, Brownlee, Halfway, Ladd, Langrell, and Mehlhorn 
are classified as Prairie soils. They occur in the climatic zone just 
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below the lower edge of the ponderosa-pine belt, where the natural 
vegetation is mostly grass mixed with some bitterbrush, mountain- 
tiakogeny, and in ee scattered ponderosa pine. The Brownlee 
soils extend from this zone into the grass and sagebrush vegetation, 
where the zonal soils are normally Chestnut. 

The Prairie soils have a granular surface soil ranging from dark 
grayish-brown to very dark pray or dark gray. The soils are neutral 
to medium acid and have no free calcium carbonate. The Brownlee 
soils, as mapped, may include areas in the Chernozem or Chestnut 
soil zones, and the soils in these included areas are noncalcareous 
partly because of the deficiency of calcium in the parent material. 

he included areas otherwise may more nearly resemble Chestnut 
soils. The Brownlee soils are derived from albite-granite residuum. 
‘The Langrell soils are derived from recent mixed alluvium that is 
mostly granitic but includes some materials from basalt and green- 
stone. The Langrell soils are somewhat transitional to Alluvial soils 
and may include areas of such soils. Both the Brownlee and Langrell 
soils are well drained. The Halfway soils are imperfectly or moder- 
ately well drained and have mottlings in the lower part of the subsoil. 
In places they may be affected by a high water table. The Ladd soils 
have formed from old alluvium that is mostly granitic and dioritic. 
The a ae and Mehlhorn soils are not so dark as the other Prairie 
soils. ey are somewhat transitional to forested soils but do not 
contain A, or A, horizons. The Applegate soils are derived from old 
mixed alluvium, mostly basaltic and granitic; the Mehlhorn, from 
basalt residuum. 


UNCLASSIFIED SOILS 


The Kilmerque, McEwen, Moscow, Rouen, Springdale, and Under- 
wood soils are unclassified as to great soil group. ‘They are either 
transitional or require further study. They have formed under pon- 
derosa-pine or mixed coniferous forest and a precipitation of more 
than 18 inches, although some areas included with Springdale soils 
are less humid. Most of these soils typically have a thin Ao. over 
a thin layer of more or less acid partly decomposed litter (A,), 
which in turn lies over a thin somewliat acid A, layer. Although the 
horizon below the A, is lighter colored, an A, is rather weak or 
absent except possibly in the Rouen series. 

The Rouen series, derived from argillite residuum, is one of this 
group. Following is a profile description of Rouen stony loam about 
8 miles southwest of Baker (sec. 34,T.9S., R. 39 E.) : 

Aw 1 to 4 inch, yellowish-brown loose pine needles and other forest litter 
oH ae some twigs and pine cones; moisture equivalent, 112.2; a 

As % to a er dark-gray or very dark-brown partly decayed pine needles; 
pH, 4.8. 


Au 0 to % inches, dark grayish-brown (10YR 4/2) soft loam containing 
considerable partly decomposed pine needles and some rock frag- 
ments; material has very fine crumb structure and is very dark 
brown (10YR 2/2) and friable when moist; pH, 4.9. 


* See footnote 11, p. 155. 
™ See footnote 12, p. 155. 
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Ay % to 2 inches, dark grayish-brown to grayish-brown (10¥R 4/2 to 5/2) 
weakly root-bound soft stony loam containing many angular peb- 
bles and stones; material has very fine crumb structure and is 
very dark brown (10YR 2/2) and friable when moist and slightly 
sticky when wet; moisture equivalent, 39.0; pH, 5.5. 

A:sA; 2 to 13 inches, very pale-brown (10YR 7/2) slightly hard stony loam 
containing many roots and angular pebbles and stones; material 
breaks Into rough suiall easily crumbled aggregates and is yellowish 
brown (10YR 5/4) and friable when moist; moisture equivalent, 
25.6; pH. 5.1. 

Bu 13 to 18 inches, very pale-brown (10YR 7/8 to 7/4) stony loam or 
stony clay loam that contains many angular pebbles and stones, 
breaks into slightly hard fine nuciform aggregates, and is yellowish 
brown (10YR 5/4) and friable when moist and sticky when wet; 
moisture equivalent, 23.0; pH, 5.1. 

Bu 18 to 24 inches very pale-brown (10YR 7/3 to 7/4) slightly hard fine 
nuciform stony loam containing some partly decomposed rock frag- 
ments and some fine roots; yellowish brown (1OYR 5/4) and 
friable when moist; moisture equivalent, 21.7; pH, 5.5. 

B; 24 to 37 inches, brownish-yellow (10YR 6/6) somewhat variegated very 
hard dense stony clay; prismatic with a distinct but irregular 
vertical cleavage; prisms break into fine and medium nuciform 
aggregates; material contains much disintegrated argillite rock and 
a few fine roots and is yellowish brown (10¥R 5/6) and very firm 
when moist; moisture equivalent, 31.0; pH, 5.7. 

B, 37 to 49 inches, yellow (10YR 7/6 to 7/8) mixed with Hght reddish- 
brown (5YR 6/4) very hard dense fine to medium nuciform stony 
clay containing many rotten rock fragments; material brownish 
yellow (10YR 6/6 to 6/8) mixed with yellowish red (5YR 5/6) 
and very firm when moist; moisture equivalent, 32.9; pH, 6.6. 

C 49 to 55 inches, pale-yellow (2.5Y 8/4) hard gritty loam and weathered 
argillite rock with yellow (10YR 7/6 to 7/8) and very dark-gray 
(10YR 8/1) streaks; when moist it is firm and yellow (10YR 7/6) 
and brownish yellow (10YR 6/6 to 6/8) with some streaks of 
black (10YR 2/1) rock; contains a few roots; pH, 6.3. 


The altitude is about 4,700 feet, and the estimated average annual 
precipitation is 23 inches, The natural vegetation is mostly ponderosa 
pine, a few white fir, and some mountain-mahogany, juniper, and other 
shrubs. Possibly the upper horizons are influenced somewhat by 
loessal or iocsslile material. This soil is transitional between Gray- 
Brown Podzolic and Brown Forest soils and is somewhat. planosolic. 

The Kilmerque, McEwen, and Moscow soils are somewhat similar 
in their upper profile. The A, horizon is absent or weakly expressed. 
The Kilmerque soils, derived from biotite-quartz diorite residuum, 
have rather weakly developed textural profiles and appear to be 
transitional between Brown Forest and Brown Podzolic soils. The 
Moscow soils have developed from albite granite residuum and are 
somewhat transitional between Brown Podzolic and Brown Forest 
soils. The McEwen formed from old mixed alluvium, mostly gran- 
itic, basaltic, and argillitic in origin, and appear to be transitional 
between Brown Forest and the Gray-Brown Podzolic soils. 

The Springdale soils have formed from sandy alluvium over coarse 
mixed alluvium, mostly granitic and argillitic. Owing to youthful- 
ness and coarse parent material, Springdale soils are somewhat transi- 
tional between Brown Podzolic and Alluvial soils, 


INTRAZONAL SOILS 


Intrazonal soils are any of the great groups of soils with more or 
less well-developed soil characteristics that reflect the dominating 
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influence of some local factor of relief, parent material, or age over 
the normal effect of the climate and vegetation. The intrazonal 
soils in the Baker area are members of the Solonchak, Solonetz, and 
Humic Gley great soil groups. 


SOLONCHAK SOILS 


The Solonchak is an intrazonal group of soils having a high con- 
centration of soluble salts, usually a light color, and no characteristic 
structural form. The Haines, Stanfield, and Umapine soils are classi- 
fied as Solonchak soils, although some areas may be slightly solonized. 
In most places they are alkali affected and have pH of 8.5 or above. 
They are derived from mixed alluvium or lacustrine materials, mostly 
of basaltic, granitic, or argillitic origin. The Haines soils, however, 
have a layer of volcanic ash in the lower subsoil. The Haines soils are 
characterized by a somewhat compact upper subsoil; the Stanfield, by 
a ground-water lime hardpan; and the Umapine, by the absence of a 
well-developed hardpan. 

The Baldock and Gooch series are also included in this group, 
although they are somewhat transitional to Alluvial or Humic Gley 
soils. Apparently they formed under less saline and alkali conditions 
than the Haines, Stanfield, and Umapine soils and are darker and 
higher in organic content. Some areas may now be nonsaline. 


SOLONETZ SUILS 


The Solonetz is an intrazonal group of soils having a variable sur- 
face horizon of friable soil underlain by dark hard iL The hard soil 
is ordinarily of columnar structure and usually highly alkaline. The 
Lun soil is in this group, though in many areas it may be a solodized 
Solonetz soil. 

HUMIC GLEY SOILS 


Humic Gley is an intrazonal group of soils with a dark-gray, very 
dark-gray, or very dark-brown horizon high in organic matter that 
grades at depths of 6 to 30 inches into gray soil. The Catherine, 
Hershal, and Wingville soils are classed as Humic Gley. They may 
be transitional between Humic Gley and Alluvial soils. They ap- 
parently’ have formed from relatively recent mixed alluvium under 
imperfect or. poor drainage and a cover of grass and some shrubs, 
They have a dark surface soil and a gray or mottled subsoil. The 
Wingville soils differ from the Catherine and Hershal soils in being 
‘calcareous. The Hershal soils are younger, browner, and less dark 
than the Catherine soils. 


AZONAL SOILS 


Azonal soils are any group of soils without well-developed profile 
characteristics because of their youth, parent material, or relief that 
prevent the development of soil-profile characteristics. The azonal 
soils in the Baker area are in the Alluvial great soil group. 


ALLUVIAL SOILS 


The Alluvial soils group is made up of azonal soils developed from 
transported and relatively recently deposited material (alluvium) 
characterized by a weak modification (or none) of the original ma- 
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terial by soil-forming processes, The Balm, Onyx, and Powder series 
are in the Alluvial group. The Balm soils are imperfectly or poorly 
drained and may be saline in places. All except the Onyx soils are 
calcareous. In places the Powder soils are slightly transitional to 
Brown soils, 


PHYSICAL AND CHEMICAL DATA AND CHEMICAL 
ANALYSES OF SOILS 


Moisture equivalents and total nitrogen values for certain soils of 
the Baker area are given in table 7, The moisture equivalent is the 
amount of moisture, expressed in percentage of oven-dry weight, that 
a soil will hold against a force 1,000 times that of gravity. Generally. 
a soil with a moisture equivalent of less than 10 is very sandy and 
porous and very low in water-holding capacity, whereas one having 
an equivalent between 10 and 20 is usually a sandy loam or coarse loam 
of fair water-holding a oa A soil with a moisture equivalent of 
20 to 35 is generally a fine-textured loam, silt loam, or friable clay 
loam with a good water-holding capacity. A soil with a moisture 
equivalent rere: 35 is either fine-textured or high in content of 
organic matter. A high organic-matter content greatly increases the 
moisture equivalent of any soil, whatever its texture. For example, 
the organic layer covering forested soils generally has a moisture 
equivalent of more than 100. 


TaBix 7.—Moisture equivalents and total nitrogen for certain soils of 
the Baker area, Oreg. 


[Analyses made in laboratories of Oregon State College] 


Moisture Total 
Depth equivalent | nitrogen 


Soil name and sample No. 


In oy Percent Percent 


25. 8 0. 1085 

6-16 24, 2 . 0584 
16-40 27.5 0396 
40-48 i 1 eee 
48-60 17.4 |. - eee 
0-5 29, 1 2010 
5-13 26.9 1002 
13-19 45. 6 0387 
19-23 34. 6 0291 
23-32 37.7 0140 
32-37 25. 4 0080 
37-50 30. 7 0237 
50-75 28.1. |awenccsses 
5-83 23.9) \sccacsces 
83-97 280 |ocweeseess 
0-5 27,2 0953 
5-13 26. 3 0716 
13-18 22.7 1031 
18-26 21.1 0629 
26-34 21.1 0547 
34-40 17.6 0291 
40-56 16. 9 0266 
56-67 15. 8 0329 
67-74 16. 9 0179 
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TanLe 7.—Moisture equivalents and total nitrogen for certain soils of 
the Baker area, Oreg.—Continue 


Depth Moisture Total 


Soil name and sample No. equivalent | nitrogen 


Baldock silt loam: Inchea Percent Percent 
292 0-4 41.6 . 2294 
39, 5 . 1699 
36. 3 . 1394 
35. 0 . 1021 
30. 4 - 0832 
31.2 . 0620 
31.8 - 0436 
30. 4 . 03844 
26. 2 . 0513 
6.3 |-----.--.- 
15.°7 focsossccce 
15.0 . 1205 
14.8 . 1128 
11.8 . 0784 
44 0266 
3.7 0257 
20. 5 1076 
19.0 0780 
5.4 0592 
28.8 1106 
35. 3 . 1082 
40. 9 - 06653 
41.5 0740 
37. 6 0407 
29.7 |escoescces 
30. 4 |...--.---- 
BL Bitoe cde cese 
36.0 |...-----.- 
Cy A eters 
20. 4 ‘ 
18.9 . 1630 
18.8 1 
17.4 . 1310 
17,1 . 0824 
16:0 locceccsece 
19:4 |ecoecceese 
24.3 |-.-...--.. 
20. 8 . 1608 
20. 8 . 1446 
24.2 1034 
23.7 1011 
23. 3 . 0683 
18.5 . 0301 
16.9 . 0222 
14.7 [ucccccewss 
1827 |eceseecen 
28.5 . 2953 
23. 4 . 0792 
17.2 . 0396 
18.2 . 0245 
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TasLe 7.—Moisture equivalents and total nitrogen for certain soils of 
the Baker area, Oreg. —Continued 


Moisture Total 


Soil name and sample No. Depth equivalent | nitrogen 


Bulger silt loam—Continued Inches Percent Percent 
388 
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TABLE 7,—Moisture equivalents and total nitrogen for certain soils of 
the Baker area, Oreg.—Continu 


Moisture Total 
Depth equivalent | nitrogen 


Soil name and sample No. 


2. . 291 
30. 5 . 1727 
29,7 - 1668 
26. 1 . 1005 
26. 3 - 0504 
34.1 . 2816 
30. 6 . 1934 
30. 2 . 1381 
29.3 . 0881 
38. 2 0641 
40. 4 0431 
29. 2 0328 
29. 6 0588 
37.4 1955 
35. 7 1646 
33. 0 1471 
32, 2 1254 
27.5 0532 
32.1 0397 
34.5 0354 
24.8 0198 
10.0 0169 
41.9 . 2870 
38. 8 . 1500 
34. 6 . 2178 
35. 3 - 0552 
28. 4 - 0406 
28.3 - 0247 
18.0 . 0290 
27.3 . 0242 
19.4 . 0252 
35. 1 . 1292 
38. 9 - 1186 
37. 6 . 0552 
38. 9 . 0513 
32. 2 . 0213 
48. 5 0247 

6.7 0160 
29. 5 . 0581 

9.3 . 0218 
32. 5 . 0827 
35. 0 - 0605 
27.2 , 0242 
32. 8 . 0494 
29. 1 . 0315 
38. 9 . 3708 
34.0 . 1451 

2. 7 . 0390 
36. 1 . 0166 
61.8 0037 
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TasiE 7.—Moisture equivalents and total nitroge 
the Baker area, Oreg.—Continue 


Soil name and sample No. 


Belver clay—Continued 


5 
Hershal silt loam: 


3040.26 ede dee teereccudesas! 
Hibbard silt loam: 
243 


Depth 


| Moisture 


equivalent 
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TanLe 7.—Moisture equivalents and total nitrogen hi certain soils of 
the Baker area, Oreg. —Continue 


Depth Moisture Total 


Soil name and sample No. equivalent | nitrogen 


Hibbard stony clay: Inches Percent Percent 
585 0-6 . 15 
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TABLE 7.—Moisture equivalents and total nitrogen for certain soils of 
the Baker area, Oreg.—Continued 


Depth Moisture Total 


Soil name and sample No. equivalent | nitrogen 


Kilmerque sandy loam-—-Continued Inches Percen Percent 
380 17-36 9.0 , 021 
36-65 8&4 . 0027 
65-76 4.7 . 0222 
0-5 19.0 1418 
5-7 19.8 1084 
7-17 30. 6 - 0587 
17-22 29.7 . 0402 
22-31 26. 9 . 0387 
31-42 20. 5 0320 
42-51 17.6 0291 
51-84 5.8 0150 
84-91 6.9 0155 
91-96 1L.3 . 0256 
96-102 10.8 0160 
0-10 26. 7 1286 
10-23 25.3 0770 
23-33 23. 1 0588 
83-70 20.8) Joscceueeue 
70-01 |ocecccceuclecesesee as 
0-6 31.4 2292 
6-10 31.3 2267 
10-13 29.3 1908 
13-18 26.1 1209 
18-24 25.1 1003 
24-32 24.0 0574 
32-38 24, 6 0512 
38-49 ORD: |accetccsce 
49-60 7 Be eee eee 
60-66 BO scsecacncis 
0-3 24.0 2466 
3-6 15.5 0742 
6-9 18. 6 . OT77 
9-12 19.1 . 0733 
12-21 19.0 0564 
21-30 18.9 0439 
30-60 12.1 
0-8 28.8 2512 
8-29 25. 2 1288 
29-38 23.7 0410 
38-56 L.1 jeccssesccs 
0-4 31.5 1597 
411 32.7 0931 
11-18 40. 8 0839 
18-22 38. 2 0710 
22-30 35. 0 0305 
380-42 32.1 0347 
42-64 34.6 locewcaceicc 
64-72 Pe Sl ee 
0-3 25. 5 1228 
3-7 29.9 1338 
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TABLE 7.—Moisture equivalents and total nitrogen for certain soils of 
the Baker area, Oreg —Continued 


Soil name and sample No. 


Lookout stony clay loam—Continued 
559 
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Tasie 7.—Moisture equivalents and total nitrogen for certain soils of 
the Baker area, Oreg.—Continued 


Depth Moisture Total 


Soil name and sample No. equivalent | nitrogen 


os Powder loam: Inches Percent Percent 
.2 


12 

. 0 

2 
16.7 0941 
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TaBLe 7.—Moisture equivalents and total ier A certain soils of 
the Baker area, Oreg —Continu 


Moisture Total 


‘ Soil name and sample No. Depth equivalent! nitrogen 
ae tad gravelly loam: Inches Percent Percent 

o- 28. 4 . 1404 
23.9 . 0987 
38. 2 . 0687 
32.5 . 0412 
19.7 0159 
21.3 0194 
25. 8 0823 
23. 2 O757 
15. 8 0302 
13.7 0196 
7.6 0276 
6:2) |. cocesehas 
TE iemuesaes 
26. 6 1520 
23.1 0763 
21.1 0447 
13.1 0262 
| Sy | ee 
30. 1 2306 
25.8 1621 
21.1 - 0535 
31.0 . 1921 
29.5 - 1626 
26. 4 . 1316 
17.4 . 0837 
17.8 . 0759 
16.0 . 0620 
10. 0 . 0503 
25.0 1292 
24.5 . 0779 
33. 8 0823 
41.4 0615 
41.4 0508 
45.0 0227 
43.5 0286 
47.9 0247 
39. 2 0256 
30. 6 0261 
14.7 0198 
34.1 - 1856 
35. 3 . 1782 
44.6 . 1733 
44.4 - 1666 
25.8 . 1991 
19.7 . 0885 
18.7 . 0628 
21.4 . 0218 
14.3 . 0042 
15.8 . 0266 
176 cescecs25. 
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TasLEe 7.—Moisture equivalents and total nitrogen for certain soils of 
the Baker area, Oreg.—Continue 


Moisture Total 
Depth equivalent) nitrogen 


Soil name and sample No. 


Inches Percent Percent 
1. 08! 


0-1 34.9 2495 
1-3 32. 6 2107 
3-12 29. 9 1339 
12-21 30. 2 0561 
21-34 32.1 . 0330 
34-41 28.9 |..-------- 
41-52 26.4 |_..------- 
we% 104. 7 1. 1522 
0, leech ow ad 1. 4545 
0-% 33. 6 | 2228 
h 26. 4 | 0958 
4-6 26. 2 | 1007 
64-22 20. 7 0232 
29-39 15. 4 0059 
0-4 29.0 2006 
4-11 25.1 0885 
11-16 32.9 0887 
16-21 42.8 0798 
21-28 35.8 0644 
28-42 |__._...-_- 0800 
42-80 |_-_e. 0247 
60-72 12.5 0184 
72-87 15.8 0208 
87-96 26. 2 0232 
0-4 32. 0 1791 
411 30. 2 1686 
3-17 31.2 0769 
17-21 48.0 0616 
21-28 71 | 0807 
28-32 45.9 + 0605 
32-44 43.7 |_.---.---+ 
44-56 ah 7. |esuscosce 
56-72 31e2.|sovsucsos 
0-5 40. 3 2688 
5~30 38.1 0946 
30-45 97.9 |edetcuuses 
45-B7 23.0 . 0203 
57-67 10.5 |...-..-.-- 


Mechanical analyses and organic content of three soils of the Baker 
area are presented in table 8. 
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OREGON AGRICULTURAL EXPERIMENT STATION 
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Brownlee Durkee Hibbard Keating Onyx Ruckles Virtue 
Applegate Baldock loam, stony clay loam, Glasgow Haines clay loam, Keating stony loam, Langrell Moscow silt loam, loam, Stanfield silt loam, 
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clay loam, Balm Bulger stony clay loam, stony loam, Halfway Hibbard loam, Kilmerque Lookout loam, loam, silt loam, oam, — Turnbow silt loam, 
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LIGHT-COLORED SOILS OF UPLANDS (FORESTED) 


Kilmerque loam 

| 540 000 Kilmerque loam, hilly phase 
meer Kilmerque sandy loam 

Kilmerque sandy loam, eroded steep phase 
Kilmerque sandy loam, hilly phase 


Moscow loam 


Moscow loam, eroded phase 
Moscow loam, eroded steep phase 
Moscow loam, steep phase 

Rouen stony loam 

Rouen stony loam, steep phase 
Tess: Underwood loam 

Underwood loam, steep phase 
Underwood stony loam 


LIGHT-COLORED SOILS OF UPLANDS (NOT FORESTED) 


Durkee stony clay loam 

Durkee stony clay loam, eroded phase 
Durkee stony clay loam, eroded steep phase 
Durkee stony clay loam, steep phase 
Glasgow silt loam 

Glasgow silt loam, eroded hilly phase 
Glasgow silt loam, eroded phase 
Glasgow silt loam, gently sloping phase 
Glasgow silt loam, hilly phase 

Glasgow stony loam 

Glasgow stony loam, eroded hilly phase 
Glasgow stony loam, eroded phase 
Glasgow stony loam, eroded steep phase 
Glasgow stony loam, hilly phase 
Glasgow stony loam, steep phase 
Glasgow stony soils 

Lookout clay loam 

Lookout clay loam, eroded hilly phase 
Lookout clay loam, eroded phase 


Lookout clay loam, hilly phase 
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Lookout stony clay loam 

Lookout stony clay loam, eroded hilly phase 
Lookout stony clay loam, eroded phase 
Lookout stony clay loam, hilly phase 
North Powder loam 

North Powder loam, eroded hilly phase 
North Powder loam, eroded phase 

North Powder loam, eroded shallow phase 
Ruckles loam 

Ruckles loam, deep phase 

Ruckles loam, eroded hilly phase 

Ruckles loam, eroded phase 

Ruckles loam, eroded steep phase 
Ruckles loam, hilly phase 

ToS: Ruckles loam, steep phase 

Ruckles stony loam, eroded steep phase 


DARK-COLORED SOILS OF UPLANDS (NOT FORESTED) 


Brownlee loam 

Brownlee loam, eroded phase 
Brownlee loam, eroded shallow phase 
Brownlee loam, eroded steep phase 
Brownlee loam, shallow phase 
Clover Creek loam 

Clover Creek stony loam 

Gem clay 

Gem clay, eroded phase 

Gem clay, eroded steep phase 
Gem clay, steep phase 

Keating loam 

Keating loam, deep phase 

Keating loam, eroded hilly phase 
Keating loam, eroded steep phase 


| 45°00" 
Keating loam, gently sloping phase 
Keating loam, hilly phase 
Keating stony loam 
Keating stony loam, eroded phase 
—__ 


Keating stony loam, eroded steep phase 
Keating stony loam, gently sloping phase 

= Keating stony loam, sloping phase 

Keating stony loam, steep phase 

Mehlhorn clay loam 

Mehlhorn clay loam, hilly phase 

Mehihorn stony clay loam 

Mehlhorn stony clay loam, eroded hilly phase 
Mehlhorn stony clay loam, eroded phase 


Mehlhorn stony clay loam, eroded steep phase 
Mehlhorn stony clay loam, hilly phase 
Turnbow stony clay 

Turnbow stony clay, eroded phase 


OF OLDER TERRACES AND ALLUVIAL FANS (FORESTED) 
McEwen loam 


McEwen loam, deep phase 
McEwen loam, moderately steep phase 


McEwen loam, overwash phase 


WELL-DRAINED LIGHT-COLORED SOILS WITH HARDPANS, 
1.78. OF OLDER TERRACES AND ALLUVIAL FANS 

Barnard clay loam 

Barnard clay loam, eroded hilly phase 
Barnard clay loam, eroded phase 

Barnard clay loam, hilly phase 

Virtue cobbly loam 


. Virtue cobbly loam, eroded phase 
Virtue silt loam 
Virtue silt loam, deep phase 


Virtue silt loam, eroded phase 

Virtue silt loam, eroded sloping phase 
Virtue silt loam, level phase 

Virtue silt loam, moderately steep phase 
Virtue silt loam, sloping phase 


Sey 


Mehlhorn stony clay loam, eroded shallow phase 


Virtue cobbly loam, eroded moderately steep phase 


Virtue silt loam, eroded moderately steep phase 


COLOR 


WELL-DRAINED LIGHT-COLORED SOILS WITH FINE-TEXTURED SUBSOILS, 


GROUPING 


IMPERFECTLY AND POORLY DRAINED SOILS OF BOTTOM LANDS 
AND RECENT ALLUVIAL FANS (SLIGHTLY AFFECTED OR UNAFFECTED BY ALKALI) 


Baldock loam 

Baldock loam, gravelly subsoil phase 

Baldock silt loam 

Balm gravelly sandy loam 

Balm loam 

Catherine loam 

Catherine silt loam 

Catherine silty clay loam 

Catherine silty clay loam, gravelly subsoil phase 


Catherine silty clay loam, overwash phase 
Gooch silt loam 


Gooch silty clay loam 

Gooch silty clay loam, alkali phase 

Hershal silt loam 

Hershal silt loam, gravelly subsoil phase 

Muck 

Wingville silt loam 

Wingville silt loam, porous subsoil phase 
Wingville silty clay loam 

Wingville silty clay loam, gravelly subsoil phase 


IMPERFECTLY AND POORLY DRAINED LIGHT-COLORED SOILS OF BOTTOM LANDS 
AND ALLUVIAL FANS (STRONGLY AFFECTED BY ALKALI) 
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Haines silt loam 
Lun silt loam 
Stanfield silt loam 
Umapine silt loam 


MISCELLANEOUS NONARABLE LAND 
Gravel pits 

Placer diggings 
Riverwash 


Rough broken and stony land 
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Baker silt loam 
Baker silt loam, coarse-textured subsoil phase 
Baker silt loam, eroded hilly phase 


ij Baker silt loam, eroded phase 
Lo Baker silt loam, hilly phase 
Baker silt loam, level phase 


Baker silt loam, sloping phase 
Hutchinson loam 
Hutchinson loam, shallow phase 


OF OLDER TERRACES AND ALLUVIAL FANS 


Springdale fine sandy loam 


Springdale gravelly sandy loam 
Springdale stony sandy loam 


Springdale very fine sandy loam 


WELL-DRAINED DARK-COLORED SOILS WITH HARDPANS, 
| | OF OLDER TERRACES AND ALLUVIAL FANS 


>) Bulger silt loam 
Salisbury gravelly loam 
Salisbury stony loam 


| OF OLDER TERRACES AND ALLUVIAL FANS 
|T.8S, 


Applegate clay loam 
Applegate clay loam, hilly phase 
Hibbard clay 
Hibbard clay, eroded moderately steep phase 
| Hibbard clay, eroded phase 
aoe Hibbard clay, moderately steep phase 
Hibbard clay loam 
Hibbard clay loam, eroded phase 
— Hibbard silt loam 

Hibbard silt loam, eroded phase 
Hibbard silt loam, hilly phase 


Hibbard stony clay 


Hibbard stony clay, eroded phase 

Hibbard stony clay, eroded steep phase 
Hibbard stony clay, moderately steep phase 
Ladd loam 

Ladd loam, alluvial-fan phase 

Ladd loam, deep phase 

Ladd loam, hilly phase 
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OF OLDER TERRACES AND ALLUVIAL FANS 


Langrell gravelly loam 
Langrell loam 


OF OLDER TERRACES AND ALLUVIAL FANS 
Halfway clay 
Halfway clay loam 
Halfway silt loam 


WELL-DRAINED LIGHT-COLORED SOILS OF BOTTOM LANDS 
AND RECENT ALLUVIAL FANS 
Onyx silt loam 


Onyx silt loam, alluvial-fan phase 
Onyx silt loam, eroded alluvial-fan phase 
Onyx silt loam, gravelly subsoil phase 


Powder silt loam 


Tis: 


Hibbard stony clay, eroded moderately steep phase 


WELL-DRAINED LIGHT-COLORED SOILS WITH FINE-TEXTURED SUBSOILS, 
OF OLDER TERRACES AND ALLUVIAL FANS (SAGEBRUSH AND GRASS) 


WELL-DRAINED LIGHT-COLORED SOILS WITH COARSE-TEXTURED SUBSOILS, 


WELL-DRAINED DARK-COLORED SOILS WITH FINE-TEXTURED SUBSOILS, 


WELL-DRAINED DARK-COLORED SOILS WITH MEDIUM-TEXTURED SUBSOILS, 


IMPERFECTLY DRAINED DARK-COLORED SOILS WITH FINE-TEXTURED SUBSOILS, 
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J. Kenneth Ableiter, Chief Soil Correlator. 

C. P. Barnes, Chief Analyst, Soil Uses and Productivity. 

R. C. Roberts, Principal Soii Correlator, Far Western States. 

Correlation and Inspection by A. E. Kocher, Senior Soil Scientist. 

Soils surveyed 1937-41 by A. C. Anderson, in Charge, W. G. Harper, 

and Matthew Drosdoff, Bureau of Plant Industry, Soils, and 
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Map compiled by Cartographic Section, Division of Soil Survey, BPISAE, 
H. W. Whitlock, Engineer, in Charge. 

Polyconic projection. 1927 North American datum. 

Horizontal control from U.S. G.S. 

Planimetry compiled from aerial photographs, planetable traverse, 
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SOILS OF BAKER AREA, OREGON: SUMMARY OF IMPORTANT CHARACTERISTICS 


Surface soil 


Map 


Soil sym- Position gas Permeability Parent or underlying material Natural vegetation Principal use 
bol Color (dry) Consistence (moist) Reaction 
Dry Moist 
Percent 
Applegate clay loam_---_-_--- Aa | Terraces and old | 2-15 | Slow----.---------- Stratified coarse and fine al- | Brown to dark brown..-.| Dark reddish brown to | Nearly neutral_--_--_- ish brown__..-....-| Cobbly clay. ....___ , tough_____ Slightly acid or neu- | Grass, some  bitter- | Irrigated alfalfa, clover, 
alluvial fans. luvium, mostly basaltic and dark brown. tral. brush, a few trees. or small grains. 
granitic. 

Hilly phase____..------ AB Noose 3 ( (eee ¢ Tel En. See eee CL | eee eee ee peep | POS ae, ||) eee eee ee Pee |: a en |) inane SA (ne a |: an eee ae; |; ena eS, ; |; ne ees, ew; [,\ Sea ee ae ee Grazing. 

Baker silt loam__....------- Ba |..<<- ee 220 © |) .2ccdOisnnckamama! Stratified coarse and fine al- | Grayish brown to light | Dark grayish brown to Ne to slightly | Grayish brown to pale | Clay or clay loam_._| Compact...---_---- Mildly to moderately | Sagebrush and grass-_-_-| Irrigated alfalfa; grains. 

luvium of mixed origin. brownish gray. very dark brown. cid. brown. alkaline. 

Coarse-textured subsoil | Bs |_____ OCOLsccdedesss a J Cee eee Poe: | oe | ee a a eee: nes a | ee a |: eer eT, |, aa ee ae MO: <2 [4csdGussoes cscs ces Irrigated alfalfa; grains; 

phase grazing. 

Eroded hilly phase_---_- | S| [Dt eee: | Soe a: | ee ae | ee eee | ee! a, |, a ees ane, |, aie ere Seen; "| aces aes FmREN; |, [eee enema Mildly to moderately |- --_- |: a ee Grazing. 

calcareous. 

Eroded phase__..---.-- Bp |.2-.2 re 3, | nn aaa | a a | i | en | ee ee | ee a, | en ee |, ee ee; |, eae ea Do. 

Hilly phases --=2--2-=- BF “feces Ce ( —— 1 | Dee: (eee, SCE: (0 Se epee Eis: |. Se eee eee ames |: eae aie aoe Seamer |: eee nnee ae eeeT (AOE. (1 Sean Tees (ORE (5 Seen eee ee; |: ee Se ; (, Sea en |e; |, eae me ae Do. 

Level phase....-==-=-=- Be |j----- | ee a Bee: | eae ee Se. | eee PAE Sen ee en ie ae | nn | es a | eh ae |, ee a; |, ee Se; |, eee Irrigated alfalfa, grains. 

Sloping phase__-------- Br j.=2-. (+ (eee Let il eee See eee Seen: (: ees eS | Ae |) ep a ian: | ieee ae | |) Sanaa Ene |: eae aera PCs: | Seen eae (Me; |, hee ne aa ee! AST; [oer [ee , (eae Do. 

Baldock loam......-.-...-. Bx | Bottom lands, al- | 0-2 | Slow; moderate wa- | Stratified gravelly sandy al- | Gray or light brownish | Very dark gray or dark | Moderately tostrong- | Gray to light brownish | Loam to heavy silt | Friable__......----- Trrigated alfalfa, grains 

luvial fans, and ter table. luvium of mixed origin. gray. grayish brown. ly alkaline. aline. pe cet and rab- and hay; grazing. 
lake basins bitbrush. 

Gravelly subsoil phase..| Bu |_____ GOvcascsesscs 0-2) | Rapids moderate wa~\|_=....do..-..25..20.-ssseees]_ 22+ -0.2s-seseseceese se] 55 WOscccesececese cate sasccOOsnccnscee ses e|i5. O0zsesconsece-ccens i fe eee «(ae en! Ce ; [Seeman reer ae Do. 

ter table. 

Baldock silt loam.......-...| Bm |__.-- Ou ncacceneex O-2; | Moderate; moderate: | .22 206! 2252422 c2ncesasnssec| oon <lOle on s- 5-5 ece sad) on 00h a cose cca eect neck dO Sane ease sand eee = cdObs cae seces seen Heavy silt loam or BDIC ssc ovenesd |e sndOsensessencssd| noes dO ese cece eee Do. 
water table. loam. 

Balm gravelly sandy loam.--| Bn | Bottom lands_---- 0-2 | Rapid or very rapid; | Stratified gravelly cobbly | Grayish brown__--.------ Dark grayish brown or |__--- a Grayish brown or brown; | Gravelly sandy loam | Very friable or al- |_._-.do__-.---------] Grass__-------------- Irrigated pasture. 
high water table sandy alluvium, mostly ba- very dark gray. mottled. over gravel. most loose. 

saltic and granitic, and 

Balm loam....2----.--.---- BO [ose (: | eres O=2 |) Rapid; ‘high. -water |-2--/do.<-- 222 <ccn cen eccee| anes OO cscs scce se ccetc| | POL csnseesostess[oese 00 sccsecssacces i ; i si M0086 223) 5s dO 255 sess 5 e|t 5 AOsccac cc coecece. Do. 
table. 

Barnard clay loam___.------ Br | High terraces_--.-- 2-12 | Very slow. .-------- Stratified weakly consolidated i I i ish brown. ---- or yellowish | Clay loamorclay..-_| Compact; lime Irrigated alfalfa, other 

gravel, clay, tuff, diatomite b . kali brown. oe in lower crops; grazing. 
and basalt. 

Eroded hilly phase_____- BQ |.ccxe Oks cmeceonsy 1225 | seen cdO-soceesssens|-. 220022220222. see e se nese| bane c@0nneeneaeesacacsss| 20a cccecsees taecees| = 22200 seccsseseaen| 6-500 teaccesceseseeesd]o ss 80s sceeneew sec). Oso 522s5-555<4| 555 d0k eo sescse 5 K| nu a dO se cwccdedecesce Grazing. 

Eroded phase_--------- BR. {-<4041 (: fee ay ee ee ee: |) ee on: | a a | Se | en ee) a ae: |) a ee; ee ee; | eae! (eer; |, eee a oer Do. 

Hilly phase........=..- Bs: Vosncs On cosceaccs. Po Bee Seer ee ee: |) Se Meee | Eee eee Pe | ee See |) eee Ae |) See eee See) ee ee | ae Ae : |, eee ene, |, See eee ene Irrigated hay, pasture; 
grazing. 

Brownlee loam__...----.--- Br | Uplands_._..--_-- 2-25 i ite bedrock- - ----- Dark grayish brown to | Very dark brown-------- Neutral to slightly | Brown_...--------------] Clay loam_-........| Compact _---------- Neutral to mildly | Sagebrush and grass; | Grazing; irrigated alfalfa 

grayish brown. acid. alkaline. some _ rabbitbrush and wheat; dry-farmed 
and bitterbrush; a wheat. 
few pines in places. 

Eroded phase_.-.-...-- BO |o223 (| | eS eee eee Cee | a en | Sa a oe | ae See |) ae Se) Sa eenne eee. Sener EOC) Sas eee |, aaa anes eae Seer ee eee Grazing; irrigated alfalfa 
wheat; dry-farme 
wheat. 

Eroded shallow phase..-| By |_____ do__--------- 220i) Moderate. -22— eo a ool ack 00s se cesses aseeencens|.6—ReOOe ssa te tio ae co MObs sce sae oe aceee Ue eOOL nese Sc oectad|. OO os enesccecoeas Stony clay loam or | Moderately compact-| Neutral to slightly |____- [near Grazing. 

stony loam. acid. 

Eroded steep phase-_--_-_ Bw’ |[-.2..) : (: oe ners 20-35 || Blow to:moderate......| 5. <d0.2s---..ssoccessse00¢| 2225200 cons 2scecee ceed) 5500 cessccessssssese| o55-00s225250555~4-|2 22 5d0ssecssesess<2-~<<| Clay loam---.<<<.<« Compact -_-.-------- Neutral to mildly |____- GOssascccdecceses Do. 

alkaline. 

Shallow phase_________- Be less (: ee i, i | ee A | ee | es ee; kee ae | |, same mr rae Stony clay loam or | Moderately compact_| Neutral to slightly |_____ i ae ees Do. 

stony loam. acid. 

Bulger silt loam._..-.-.---- Bz | Terraces and old | 0-7 | Very slow____------ Stratified granitic and quartz- | Slightly dark gray or | Dark grayish brown or] Slightly acid to neu- | Brown__--------------- Clay loam or silt | Cemented in lower | Neutral or mildly | Grass and sagebrush---| Irrigated alfalfa and grains; 

alluvial fans. itic alluvium. grayish brown. very dark brown. tral. loam over clay over art. alkaline. grazing. 
indurated hardpan. 

Catherine loam___....------ Ca | Bottom lands_-__-- 0-2 | Moderate; moderate | Stratified sandy, loamy, or | Dark gray__.----------- Black sccenecenwesoccsse Slightly acid to | Grayish brown, gray, or | Loam_------.....-- fable...2s-s-=-=+- Slightly acid to mildly] Grass; some sagebrush_] Irrigated alfalfa and grains; 
or high water table gravelly alluvium of mixed mildly alkaline. light gray. alkaline. dry-farmed wheat; pas- 
at times. origin. ture. 

Catherine silt loam_-_------- Cs | Bottom lands, al- | 0-2 | Moderate; moderate | Stratified loose gravelly, sandy,| Dark gray or very dark | Black or very dark gray--|____- do_..----------| Gray; slightly mottled__-_| Silt loam orclay loam_| _..-do___----------]_-___ GOnscescesteuas Grass; a few shrubs and | Irrigated hay and grains; 

luvial fans, old or high water table. or pony alluvium of mixed gray. trees in places. grazing. 
lake bottoms. 

Catherine silty clay loam_---| Cc |__.__ | ae 05) | 223 3002s oto ccesaec| 55 2ddOze +2 22252 sadaeedece)| Dark gray OF Stayoe sos) 2 2 200 es oa see ee Oe no ofl 1dOe. e524 od eee ca) {Silty clay’ loaWin 5 36 lds ee alo AO Soc etee| oo hsdO cetccos coeds Do. 

Gravelly subsoil phase__| Cp |_____ dOwswsumereac 0-2 | Moderate or rapid;|}__...do___.____-_-----------|_---- @0.c2cecseonsestees:. 3 6.26 csanesccccsss Slightly acid to 4 led__.------- Clay loam _ over Slightly acid to |_.... (a Do. 

high water table. neutral. gravel. neutral. 

Overwash phase_-._-_-__ CB pose GOS cemccemesd 0-2 | Moderate; high water |_....do...-....------------- Light brownish gray; | Grayish brown_--------- Slightly acid to mild- | Dark gray or gray------- Silty clay loam... ._- 1 Slightly acid to mild- |_____ sae aie eee Grazing; irrigated hay and 

table. mottled. ly alkaline. ly alkaline. grains. 

Clover Creek loam__..------ Cr | Uplands__....--.- 2-19) | ‘Slowsss2sssc2sccee- imestone bedrock____------- Dark grayish brown or | Very dark grayish brown | Neutral_--__-------- i 3 gritty | Compact_-.-------- Mildly alkaline....- Grass, sagebrush, con- | Grazing; small areas dry- 

grayish brown. or very dark brown. b ‘ lay. siderable bitterbrush farmed. 
and mountain-ma- 
Clover Creek stony loam....| Ca |..-.. | ee DG lca alOcccccocnawanalanca cell. seancuewwcencancoane Dark grayish brown to |_____ | a eS eae ee Brown to slightly reddish - 22 2d0.esseseeseue oa ce dO wessneees ses |ba su O0sseosccsseew’ Sone tdOcececewseckeses Grazing. 
slightly dark brown. brown. 
Durkee stony clay loam_---} Da |__.__ (he re 12-25 |_....do_-_--.------- illite bedrock. ...-------- Grayish brown or light | Very dark grayish brown|_-_-__- 0) Moderately com- | Mildly to mode- |} Sagebrush and grass__ Do. 
brownish gray. or very dark gray. . pact. rately alkaline. 
DB: |cces C) ee or fl A ee ee en | Ee ee, | ee | i | ee ee | ee ae ne ee | en a, | | Pe; |, ee ee ane rere Do. 
Deo: |ewxaa 0 Pye eee eee See | ee ee | | ee | es ae. | a en | ae ee! ee ; |e |, , ees fan |, (ean aee Do. 
Dd jscuse | eran ae eee Seer enc] eens | | anni eee Eee: | Pie a ee eT, |; a ae |) a Ce, a aa en, | ae ee, | eee |, |; eee an| (cee, |, ieee ena Do. 
Ga |_.--- | OG Nee MO scccades cass inly basalt bedrock------ Dark grayish brown, | Very dark brown or dark |____- 0. 2s2nsscacte2 i . | Clay or stony clay | Compact----------- Neutral to mildly |_.__. DOs sccoccscseuines Do. 
dark gray, dark brown, grayish brown. loam. alkaline. 
brown. 
Smeseee des Co) | Poon ( ne Oe n,n | a ae eee eee | SE ey | See | eee ee Ee | ee ee |: eee eS eee, [, ee eemlee eereeeeEs Do. 
hee cl LC) il oe, | eon bol | ee oe, | es ae a ee | ae ee, | eee ae, kee oe, eee eee en eee, |e e (er , /, Scaceaeeneen (nme ; /, jeer seean enn Do 
becca mtn GB |---200s222c2-20n! S46: [i d0s oo dese edad macs ccewsscecesesesce| ojo MO ewes tneee sess. dO ca cn ec | Abe ncn st soocee no SAO sceceeesecin geste fees MO eceereecesl ns AO cn dcceSescccdlic a -AGuccenl cutee csdOue dco cece nccecs De. 
Seta aman GB. (252 dO ncn cececsn Grayish brown or slightly | Very dark grayish brown, |_----do_------------ ae Lueweese Mildly alkaline......| Sagebrush, grass, some | Grazing; some _ irrigated 
dark grayish brown. very dark gray or very bitterbrush and and dry-farmed alfalfa 
dark brown. mountain-mahogany. and wheat. 

Eroded hilly phase_-__-_-- Cl Pee eee ie) oe | a ee, | ee, ee | en ee, i ee, |, a ee ee | ae (eee, |, ee eee nee, |, eee see ae meee Grazing. 

Eroded phase---------- ol Peeer. ee eeeeenel Bae a | ae | ae a, | ha ae Se, | Sse a n CET; |, sane ae ee nee fae | Seana een ee, |, eee korres ee, |, ean See! en, | tame! See |, eee een NEMMERE. | \pemeE eee arteee Do. 

Gently sloping: phase----|' ‘Gu |-2s/do0icucencteed| (2-7 luna ccWOeannaceecsse.|2 2.2002 occcnsse nc ackesl) ci dO bc cccc act sewed ecper MO socusacecewesose ba dOscn doce cece sass =O acbeccecnece cee cel ocd e dOtsccccectenee |b Mien eeececeeeel sone MO cseccco we eeed| oo ad laeee eee ee Grazing; some irrigated 
and dry-farmed alfalfa 
and wheat. 

Ce Pees Secon eee fa) | Eee | enone | | ee, | en | ns | ee | ee eae |, a eT, | aaa Ue, | eee eeaaeres ener, |, ieee aan Grazing. 
Ce eee. ener! EY Vt i: nn | ee | Saad i, en | es a, een an a a ee, ee (| ence (mee, | ec ease Do. 
Gu Do. 
Gn Do. 
Go Do. 
Gp Do. 
Gr Do. 
Gal: [esse Ce eer 12-45 |____. [i nee Volcanic tuff or stratified | Grayish brown-.-------- Dark grayish: browy > -|-222dOs22ssse0 -52}oeo- Olan ens cna ceoseas Gravelly or stony |_....do_-.----------]_...- {ee mmeren! | Do. 
material. clay loam. 
Litmmemecierare Gr | Bottom lands, | 02 | Slow or very slow; | Stratified gravelly, sandy, or | Light gray or gray-------] Dark gray or very dark | Strongly alkaline....| Light gray or Hehe olive | Silt loam_---....._- Moderately to | Saltgrass and some | Grazing; irrigated hay and 
alluvial fans, high or moderate loamy alluvium of mixed gray. gray; slightly strongly alkaline. other grass; some grains. 
and lake basins. water table. origin. mottled. reasewood and rab- 
itbrush in places. 
ere Go |. sd0je snot seel (029 Slow or very slow; |._...do__--_._--------------| Gray___..--------------| Very dark gray or black..| Moderately to] Light gray or white; a A clay or silty |__...do_..----------|.....do_...-..------] Grass, including salt- | Irrigated hay and grains; 
moderate water strongly alkaline. slightly mottled. clay loam. grass in places. grazing. 
table. 
Sewensceaee! GY | eentdOscesce2ee-2| - 10-2 Slow or very slow; |__...do___------------------| Light gray or nearly | Grayish brown orslightly | Moderately to very |__.--do_----------------|_----do_-------.----|___._do___----------].__..do__.----------] Saltgrass, other Grazing; irrigated hay and 
high or moderate white. dark gray. strongly alkaline. grasses, a little grains. 
water table. greasewood and rab- 
bitbrush in places. 
Gravel pits... ....---------- Gw: | Terraces and) B6t- | ceca pesigsd teed acne soe sccecaredoesoaues|secgeeecesessee estes set restores scee eet ce ceeeees | se ewee see cesseeece reseesees eee ecesescewedk iaeswcceetccows lnc coucensteceeece| dc wctcencctecceass NGG cece eaos2ceeess) Commercial gravel. 
tom lands. 
Haines silt loam__.--------- Ha | Bottom lands and | 0-2 | Moderate; high wa- | Recent alluvium and voleanic | Light brownish gray, | Grayish brown___--_--_- Strongly to very | Very light gray or white__| Silt loam_-......-..] Compact; faintly ce- | Strongly to very Saltgrass; greasewood | Grazing. 
old lake  bot- ter table. ash over stratified gravelly gray, or white. strongly alkaline. mented. strongly alkaline. in places in bottoms. 
toms. or sandy alluvium of mixed 
origin. 
Halfway clay.------------- He | Alluvial fans__---- 0-2 | Slow; deep or me- | Stratified coarse and fine allu- | Dark gray_..----------- Black 2coceceescccsscce Slightly acid to neu- | Dark grayish brown, | Clay_--------....-- Compact plastic_..--] Slightly acid to neu- | Grass; a few trees and | Irrigated hay and grains, 
dium water table. vium, mostly basaltic and tral. rayish brown, or tral. shrubs in places. 
granitic. Browns slightly mottled. 
Halfway clay loam....----.- He? |oencc 2s a eee 0-2 |___L. (ere eee W0csGcceceencseteeseves Dark grayish brown or | Very dark brown or black_|___._do____----_---- Dark grayish brown or | Clay to clay loam___}| Moderately compact_|_____ | ee |r CC eee Do. 
dark gray. brown; slightly mottled 
in lower part. 
Halfway silt loam. ___------ Hp jesse (eee 0-2 | Moderate to slow; |_____ Ce: ee eee L.A |e a Ce oe |) ae cee | ae i WM ceswecesaa'safaoseas! (DEE ee eee (a by DeReeee seetesesee recess Irrigated hay, pasture and 
deep water table. loam. grains. 
Hershal silt loam_..---.---- He | Bottom lands and | 0-2 | Moderate to rapid; | Stratified gravelly, cobbly or | Dark grayish brown__---- Very dark brown________ Medium acid to | Grayish brown or bluish | Silt loam over fine fable: ocala eceeee|L ood Oscseceeesse Grass; a few deciduous | Grazing. 
alluvial fans. high water table. sandy alluvium, mostly of neutral. gray or light brownish sandy loam. trees along streams. 
granitic and basaltic origin. gray: mottled. 

Gravelly subsoil phase___| Hr |_____ (a 0-2 |..-.. C (ces eae W0ccasesesecsacsseute-e Dark grayish brown, dark | Very dark brown or black_| Slightly acid to neu- | Gray, grayish brown, or | Loam to heavy silt | Friable to firm.._--_]_____ (: (ape ee Grass and sparse decid- | Irrigated hay and pasture. 

gray, or grayish brown. tral. light brown; mottled. loam. uous trees. 

Hibbard:clay:...---<.---. Hea | High terraces_--_-__ 0-12 | Very slow orslow__--_| Stratified coarse, medium and | Dark gray or very dark | Black______._......._..] Neutral_._._.__--_- Dark grayish brown or | Clay_--------....-- Compact, tough, Neuttals os. csceiu2 Grass and sagebrush._-_| Grazing; irrigated alfalfa. 

fine alluvium, mostly argil- gray. brown over light yellow- dense. 
litic and quartzitic. ish brown. 

Eroded moderately steep | Hu |____- C( rr 12-25 |_.... (a eae PONE OG s coweeorostwasessac<|occau Powe sososeaie~ersss|..- 2 (| eae Nero (Se: |: SEES ERIE |, See eer er BAERS | at | Ee’; [: naa eeeamee Cs (eae! aa a Grazing. 

phase. 

Eroded phase-_-------- Bx lees Cs fs oe eee 2-12 |_____ \s [eae (ane (: | ena ane Pee) |e (| ae! [eee (ean eee: (eae Mea (Saar e e eee |) eee el Re ; |, eee ener ees) nemmnea (| eer eee Cs (a ee Do. 

Moderately steep phase_| Hu |_.._- C (ee 12-25 |____- (: (ee (eammneRe On so cevcercnccesscdase| lec Oa ce enteesseeweec|ecoud ee Se (ee ee, | eae a ee. | ee Lee; | ane eee Cl ae! eee! 0se 5 cob eceses Do. 

Hibbard clay loam____-____- Hm | Old alluvial fans__.| 0-12 | Slow____----.-__-__]_.___ WOsocecccuncessnssssuse Dark grayish brown__--_-_-_ Very dark brown__---.._ Brown or grayish brown <a] ‘Compactscc--ccss=- Slightly acid toneutral_| Grass, sagebrush, a Do. 

over light yellowish very few pines and 
brown. aspens. 
eae eee 16. i eee | eee MEO 2 ae, | eee ee | eRe ee, | a a ee: | en | een ee | nn ee, | ane a, |e ee; | ne |. | ee Do 
Leccosemaae Ho | High terraces...._| | 2-12 | Very slow or slow_-_|_....do___-._.--------------] Dark gray, dark grayish | Black or very dark brown_ pevareGecaad i t eccSadeenen eee . Neutral___---------| Grass and sagebrush---| Irrigated alfalfaand grains; 
brown, or grayish ish brown. d ’ dry-farmed grains. 
brown. 
Miesewewees 1: 2 an: oe ee! (NOE; See ae See, |, coe a ances meres |, See Grazing 
eetwbeocesse 12S (es i en: | |, an Ce, |, aa Taree Do 
Recoil Hs |__---do___-.------] 2-12] Very slow..-.....-.|_._._do__._..___.-...------- [SESE |; eee aN erORe ees | |ERIERT |, OEM ONRS Pee N eet eeetdOvcntadesccccs| sc esdOze ce coseccd| So nsdObe conecnacecses Do. 
dark gray. 
Be locas (on 12-25 |_____ : eee ees) GOs eei228 ccs eieeseeseti cee Cane A: an ee | ee ee, |, ae eee an ee [See ee ee, |, ee ea ee; |e ae ee ; |: ae Do. 
Siwetoumins i eee ees Be | ne Se, | eee et | ea en ee, |, arene rere ee ; ee eae A, | een eene en earns, (ee Oe |, Senn areas! (meme, | Sacer (HRS; | eae nee Ni eRs. |. Mann emn ee ome Do. 
Sees FW?” ests 200 sg S85 255 | O45) .2 = 50025 ck od Ose cwa Se ecscc cae ose |eae OO sus csusasewsnsd eed Owes see lee ct ed OO | dO ete seek a dO ete eel Boss cece S| 2 MO eee estes Moe oo oe Do. 

Moderately steep phase_| Hw |_____ 06.2223. 2,25. 12-25 |_____ 00... .-2-0--20<-}.0-<.) cnn ne dienes cca Ce eee | a ee Lee, (| ee ie: |: i ee met ent | es (| eee eeeee PENN; eee e eee (EMO, |, Sane ae eran meee! Do. 

Hutchinson loam____--_---- Hx | High terraces and | 3-7 | Very slow_-----_-__- Stratified coarse and fine al- | Grayish brown to dark | Very dark brown or very | Neutral to mildly ightly reddish | Clay or heavy clay | Compact tough----- Neutral to mildly | Sagebrush and grass_..| Dry-farmed wheat; irri- 

old alluvial fans. luvium, mostly granitic. grayish brown. dark grayish brown. alkaline. loam. alkaline. gated alfalfa and grains. 

Shallow phase____..___- Hy |...-2 Cs (ene ee 6-15: |..-.- Ceres |e, AO ncesseeresbe st sssbsse|nohad i) eee ae (| eats Ue, |. eee ees MANNIE, |, Seemann ee eae me! Cobbly clay or olay |____.do_____--------|_____ | ere! |e OO Sse Suceaceses Grazing; dry-farmed 

loam. wheat; irrigated alfalfa. 

Keating loam. .-.........-- Ka | Uplands_......_-. 7-12 | Moderate to slow__..| Greenstone bedrock_____----- Brown, dark grayish | Very dark brown to very | Neutral.....--..--- i itty or stony clay | Compact-----------|___-- (sl ee ee aa OO) eater tana Grazing; a little irrigated 

brown or dark brown. dark grayish brown. loam. and dry-farmed grain 
and hay. 
Scone see Ke |...--do.----------| 0-5 |-----do__-___.-_---_|_----do___..----------------| Dark grayish brown_____|____.do___......._---___].-.-.do____..-.-_-__|____.do___._...---------| Gritty clay loam or i sese| soo cdOssosceececec sea d0scssesssccssss| Drytarmed ‘wheat and 
loam. alfalfa; grazing. 
Eroded hilly phase____-_- Kp |_____ (se een, 12-25 |___2. Oe cscsedcecec’ meted DO eit a eee Brown or grayish brown__|_____ Q0 sos ecbisceseseccc ioc slOOsg con ccewscccel nn WOnacdoswnssscseves Gritty or stony clay | Compact_____------|_____ s+ eae! |b ee Gos coseceesas Grazing. 
loam. 
Eroded steep phase____. Ke) [e222 2@0vsccsecs eu), 20-85 fon dow cere oi cl. Ws cceccncdccnceseeesselecaod a are! (eae O02 toes ee seca lense WOsc cence eseese oss POs cess Sete et 5 OO Sees tccexcc|| ‘Sliphtly compacts .2|.-..) dOwestanceccees|2<220) MO tesceeest eee’ Do 
Gently sloping phase....| Kr Brown or dark grayish | Very dark brown or gray- |._...do___----------|.....do__-_-_----------~|_----do_._.-.......-] Compact. _...------|.___- OG eto tides oes (ee er Dry-farmed and irrigated 
brown. ish brown. grain and hay. 
Ke [css Cl 12-25 |_____ | ee (are Gio oducosawosumenaes i besed |) an | ae Oe ee eS Se | Se ee eee, ee; See ee eee Ke a ee, ee Sree ee, ee eee WO coeccezsseccce Grazing 
6: | Pn do__-.------- 12-25 |___-- [ee area WO sesecseetecdessesaee|aece2 ee Very dark grayish brown|_____do_....-___---- Brown, pale brown, or | Stony clay loam_.___|___--do____...------|_-__- Cee Grass, sagebrush, and Do. 
or very dark brown. yellowish brown. in places some bitter- 
brush and mountain- 
mahogany. 

Eroded phase- _--_-_--_- Ke foo. (one 12-25 |_._-_ Dehra ont an oN cersesd Cs a ee nee OS Poe (: | ee a ee |e (ee Se; | ene aan | ee ee, |; ee an ee; |, ae [eT (ae | oeee DOM. swemieeccss Do. 

Eroded steep phase -____ KY. Jeno. C [: ea eee ee 25-45 |_____ Oe oats Sepa | nee |: a oe aeeeeee ee! Oem, Cl hee ee ae, | (| ne el»; eT ee OReES; |, See es ae Cr |, ie a en) ae; |, eee een, (eee, (ae, | anes | oe Do. 

Gently sloping phase____| Km |.___. (: (ane 0-7 |_-_- (: (er er leer ; | a ene! SEE: (sf ee ane (ae (| nes Se |) Sea i. |, | See, ; |. ee ae; | ane eee, Wsecesasessecs bocce! C: (a Do 

Sloping phase_________- TENS oe | ee 7-12 |____ (|, eee een Ores ace cet eee calceed OO ese eeerrelll. oo 9 en ee |, as Te, | ne ee | ae ke; | ae (en Cs (; a re, me, Cs (1 ena cS Do 

Steep phase____.-.---_- Ko |___-- (: (ee el 25-45 |_____ (ee ees Meee WO sss ccct eee secesws|scosZ | ee er eee | ne ae | ee Mae «|| ie ae ae |: Sake | a’; | ears eae Senet (1 (1 eae |seeiemeeet Cs; en Do. 

Kilmerque loam. -.---------- Kp |_..2 GO 62 Sosceee 5-15 | Moderate__.----_--- Biotite-quartz diorite bedrock_| Under forest litter gray- | Under forest litter very | Slightly to medium | Pale brown to light yel- | Heavy loam____.._- i (0 firm__---- Slightly acid to neu- | Ponderosa pine forest | Forest; irrigated alfalfa, 

ish brown or dark gray- dark grayish brown. acid. lowish brown. tral. in places mixed with and wheat. 
ish brown. other trees. 

Hilly phase......-...-- a re dOpcscc-ssee0 15-30 |____. : (eR eee (an ee eee ene (ey are! Owe seve sessssesesye see OO: so 20 osSescecs sede sedOOns eeeses ee stliccsJ0Olss . 2 oko c oss eclins odOsres sc see cect o8d0s cece ese cclecsed | a Sar Cs [a eee Forest 
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SOILS OF BAKER AREA, OREGON: SUMMARY OF IMPORTANT CHARACTERISTICS—Continued 


M: 
Soil pies Position Bou Permeability Parent or underlying material Color Natural vegetation Principal use 
bol 8 — Reaction Color (dry) Consistence (moist) Reaction 
Dry Moist 
Uplands gy Biotite-quartz diorite bedrock.| Under forest litter gra: Under forest litter very i Mediu acid to | Ponderosa pine forest | Forest; little land d 
-2---- ands--.------- 15 lovite-quartz Giori Toc n y= rest pala ad tS ere oe jum i ‘on. pine fores' ‘orest; le n ry- 
Kilmerque sandy loam id aa ish brown or dark gray- dark grayish brown. neutral. in places mixed with farmed. 
ish brown. other trees. 
Eroded steep phase----- Ku |_---- ee we 26-45 |---=-d0----2---s-2-2|s<2=- eee ee (ae do_.....--------.--|--.-- do...--------------]-----d0_....--------]-----d0__.-.------------]-----d0...--~--....-|---~-do_------------|-----d0___-.--------]----- do.2s----2---=-<- Do. 
Hilly phase___--------- Ky |____- dOxeustceccud 16-80 |<-<. 240.2022 -22225-sf25256 (eee eee air eee do___--------------|----- (ee Sn: | eae Ee aan Pan | Se ee See ||. aes See, | Sees eee [avenere Ce Forest. 
esas L High terraces and | 3-10 Stratified cobbly, gravelly, | Dark gray or dark gray- | Black to very dark gray- | Neutral........----| Brown, pale brown, or -----------| Neutral to mildly | Grass and sagebrush__-_| Dry-farmed wheat; irri- 
Edd oat. sees m oid alluvial fans. and sandy alluvium, mostiy ish brown. yellowish brown. , alkaline. gated alfalfa and 
granitic or dioritic. grains. 
Fan DhAsecccccel! “Lp: lececct (: | 3-15 | Moderate to slow____|____- er Grayish brown to dark | Very dark brown__-_---.-| Slightly to medium | Pale brown or yellowish | Heavy loam_____._. Slightly compact......|_....d0_.........cc0e-)ecces! | ee Irrigated alfalfa and grains. 
Alluvial-fan phase - _ gray. aci conn. . 7 
fb ana Le |_.---do___._------] 3-10 --~------------|-----do_--------------------| Dark gray or dark gray- | Black to very dark gray__| Neutral_......-----| Brown, pale brown, or Compact. -.-.------]-----do_.-__--------]....-do____._.._._.__-| Irrigated wheat and al- 
Deep phase-- C ish brown. yellowish brown. ” falfa; dry-farmed wheat. 
Hilly phase__---------- TP: esses ae 15-30 | Moderate to slow____|-----do_._---.-.---.-------- Grayish brown to dark | Very dark brown_.._-.--| Slightly to medium | Pale brown to yellowish | Heavy loam_--__.... Slightly compact--.-]....-do_..---.------ Grass, shrubs, a few | Grazing; irrigated pasture. 
_ gray. pines in places. 
m___.-- L Alluvial fans or] 1-3 Stratified coarse alluvium, | Dark grayish brown_.---} ~.--- do__._------------ Friable or slightly | Neutral__---------- Grass, shrubs, and a | Irrigated alfalfa, ains 
Langrell gravelly los = low terraces. mostly granitic but some yellowish brown. clay loam or loam, compact. few trees. and hay; grazing. * 
basalt and greenstone ma- 
terial. 
ee sn [, rs! (ines Fs: Siimceeswen|-SoecMOsoceeesnaensssct-oen._ | Darkor very dark grayist | Black°..2.022.<-15.ccs|5002-d0Lceccencene..|' Dark grayish ‘brown. to.| ‘Heavy loani ‘to: ell |..--00-22scccssens| bane 60sec sae a 2 PO sec wncs- ecole. Do. 
Langrell loam_------ ue Q brown or very dark brown or _ yellowish loam. 
gray. brown. 
eres TL Uplands__-...----] 5-12 Basalt or andesite bedrock---| Pale brown or brown-..--| Dark brown, brown, or | Mildly alkaline-...--| Brown, light brown, or | Stony clay, heavy | Compact; hardpan | Moderately to | Sagebrush and grass._.| Grazing; irrigated alfalfa 
Lookout clay loam_--- ba B grayish brown. grayish brown. : clay loam. in lower part. strongly alkaline. and hie 
Eroded hilly phase.__--- 1 oe do___-------- 12-25 | Very slow to slow- --_|----- eee eee Meme do._---------------|----- do..---------------|-----do_------------|-----do__---~-----------|-----d0__------....-|----.do.--.-~-------]-----do_------------] 22. en Grazing. 
Eroded phase__-------- Be, [escsz G0sesscnci3s2 5-12 | Very slow. -......--]----- G0 sc new aessseseseeses=|=2s24 do..---------------|----- do__---------------|-----do. ------------|-----do. ----------------|-----d0_-------.~...-].----do_-..---------]----- do...-=---=-----[2-.22 do_.------------- Do, 
Hilly phase------------ Be. leszex ee 19-95 | Very slow to a0 Winn ow) 0 cc 80s cin scccnecccacwewsssfosess a ere (ie een) Caen | eee eee | a ee ae | a ae; | ae ne eT; |, iene eae: Ose ceersoceenecal Do. 
loaii- = -|| Tat (ences (fe ee 6-12: | Very slowea-ceccen-|scso2 D0 poceszesessuscescases|as-od Wise esascsewenssne|-ssvs do_.-...---.--=~=--|.----d0_.-----..-+--]-=---d0_---=------=--=-- Stony clay tovetony | 22. .d0..ssscc2252-|...- 2d0cs ese secccsee| 233 (| eae Grazing; some irrigated 
Lookout stony clay loa elay loam, alfalfa and pasture. 
Eroded hilly phase-_---- a ee (re 12-25 | Very slow to slow- --|-----do_-.------------------|----- do__---------------|----- do... ---------------|-----d0.-.-=-.-~.---|----.do_-----------~-=--|-----0_-~----.+.000]--_..d0.---~-.25-.-.-] .---d0.--==-255-+0-|-224 Grazing. 
Eroded phase---------- ea dO... --- <2 5-12 | Very slow. -..--.---|----- do..-----.-~..- .-------|----- do. .--------------|----- do__---------------|-----d0-------------|-----d0o_.---------------|-----d0_-------- ...-|-----do.------------|-----do_------------|----- Do. 
Hilly phase-.---------- Lp |----- do.___--..--- 12-25 | Very slow to slow---_|----- le (ae eee eee res ener ( Se eee Pree ee ae aed Manca | eee Pee ce eee Pe) ie a: en a | ae ee er, Do. 
Lun silt loam--.----------- Lr | Alluvial fans, low | 0-2 | Very slow; moderate | Stratified gravelly, cobbly, | Light brownish gray, | Dark grayish brown_----} Neutral to mildly | Yellowish brown, brown, | Clay or clay loam; , tough_---- Moderately to very | Greasewood, sagebrush, Do. 
_-- terraces, andold water table. sandy alluvium of mixed light gray, or pale alkaline, or grayish brown. somewhat cement- strongly alkaline. rabbitbrush, and al- 
lake basins. origin. brown. ed in lower part. kali-tolerant grasses. 
McEwen loam. ._---------- Ma | Terraces and old | 1-10 | Moderate to slow__..| Stratified coarse alluvium, | Brown or pale brown un- | Very dark grayish brown | Slightly acid to neu- | Pale brown or light yel- | Heavy loam to gritty | Compact_---------- Slightly acid to neu- | Ponderosa pine forest-_| Forest; pasture; irrigated 
+ES=== alluvial fans. mostly granitic, basaltic, der forest litter. under forest litter. tral. lowish brown. clay. tral. alfalfa and oats, 
and argillitic. 
Deep phase_----------- Mp |----- (0 cca ceumune 1-10 |----- (a OO acnssecscsasecessene|=saes do.....-.----------|---.- eee eee: eee See (eee Gritty clay loam....| Moderately compact_|_....do_-...--------|____- C2 (: a Ce sir alfalfa, oats and 
rley. 
Moderately steep phase..| Me |----- POiesccocwoeae 10-40 | Moderate___.....---|----- GOs o25555255-lsslesccaleeees : (eee eer eran dO. asmesessnscscess[oss5nd0.casececssess|.-- 5 G0Lscecsccsecsesece pga «(ee (ie: |: Se [eee Ca Forest; grazing. 
gravel, 
Overwash phase-__.-__- Mp | Alluvial fans and | 0-5 | Moderate to slow___-|----- WOsesseectasccceadeoses Grayish brown to brown__} Dark grayish brown_----| Slightly acid_--__.-- Brown, pale brown, or | Gritty clay loam....| Firm to slightly com- | Slightly acid__.___-- Sparse ponderosa pine, | Grazing; irrigated oats. 
terraces. yellowish brown. pact. grass, sagebrush, and 
some willows. 
Mehlhorn clay loam _-.-| Me | Uplands___.------ 219 | Slow. -2-=--..-5--- Basalt bedrock__--_...------ Brown or dark brown-.--| Dark brown or very dark Moderately compact | Slightly acid to neu- | Grass, bitterbrush, | Irrigated alfalfa and wheat; 
ek: brown, or compact. tral. sagebrush, and a few grazing. 
hawthorn and pon- 
derosa pine. 
Hilly phase ee! My [.-.-2 (0 (1 eee tere eae 12-25 |----- ee ae Wcewiccecccccwecasssus BroWMswassecssccssoucs Dark browns s.-.2<~=-es=)" Nettrals.<cisecccsc|| BrOWilsncenocse nas eee OO ede enectmewewe eos 00sccccsnccscna|| NOU coceccécece clic GO) iwatnwcwscwnae Grazing. 
Meblhorn stony clay loam___| Ma |----- Ob cccsaneees 5-12 |----- eee Pere 0wansecss-<es2seseeee-]|--==5 do... -5----3--2552-|-<555 do...--------------|-----do.------------] Brown to light brown-- .-|-----do_-------.....].-.--do.------------]-----do_------------|_-__. DOnaecsenceese ser Do. 
Eroded hilly phase.----- Mz |----- | 12-25 |----- GOs cunescwenesd|=exse do_....----------------|----- do_----------------|----- do.----~-----------|-----d0_--.---------]---- -d0_----------------|-----d0_-------~~~--|-----do..-.---------|-----do-------------]----- do_-------------- Do. 
Eroded phase---------- Mk |----- dOs2csccezs< 5-12 |----- Wssccoecseussdlessw ( eee Soe eae! eres i Pe: in ee | a | a | | ee, |, a | ee (| i eee Do. 
Eroded shallow phase_--| Mu |----- (fee 5-25 | Moderate to slow__-_|-~--- do..-------------------]----- do...--------------|----- en eee ene See | ae eee eee eee |) Se Cee |: ea a |. eae Smee [ee Grazing stock driveways 
Eroded steep phase----- Mo |----- do.-.-------- 25-50 |----- do..-------..--|----- do___------------------]----- do...--------------|----- (| eee See: See eee See. (Se eee | Se ne a |, inane Senne; |, ae eaeeec (eee Ov scccccessscsen Do. 
Hilly phase.....----_-- Mn |----- se $3295) | BlOWiss2525052-se5e[4-025 | mr (Sees | eee eee eee! eee | eee eee | ae ee eee: | Sa are |. aera eee lee (, eee eeeeeee mee (: (ar nee rae Do. 
ree Mp |-----do._...-.----| 2-25 | Moderate.....__--.-| Albite granite bedrock__.----] Under forest litter gray- | Under forest litter very | Slightly acid to neu- | Light yellowish brown or | Loam or stony loam Ponderosa pine, other | Forest. 
Moscow loam... - Y ish brown over pale dark brown over dar! tral. pale brown. to stony sandy trees, and itter- 
brown. grayish brown. loam, brush, 
Eroded phase___.------ Mp |----- a 2-25 |----- eee eee do_-.------------------]----- do..-..------------]----- do...--------------]-----d0_..----------]-----d0__~--------~-----|-----d0.------+.002.]..--.d0..-----------]-----do____---------|_.--. GO. cccsaastossaee Grazing. 
Eroded steep phase ____ Ms |-..-- OO mcceneceed 25-50 |----- 0s 2cs5-n-sce|seses DOr aseS-oaencaonccesee|aesse do_._...----~------]-.--- ee Ce) ne | a | es | a ee | a rer QO. cesscc---sees Do. 
Steep phase....-.------ Mr |-..-. do_.-.------- 25-50 |----- oe See ee do..-------------------|----- do__.--------------|----- do_....==----=---=--|....-d0..--.-=------|-.-..d0_-----~-----------]-----@0_.----~neeee.|-~-.2d0..5252-25-0-]5-2200s--5-05-5----]--_ =. zee ccteessccses Do. 
Muck_......-------------- Mov | Depressions in | 0-1 | Very slow; moder- | Stratified alluvium._...._._.--| Very dark brown, dark | Black__.-..-_----------|_....do..----------- i Ee Seen | ae Cattails, sedges, a few | Grazing; muskrats. 
7 valley floors. ate if drained; brown, or very dark . willows. 
very high water gray. 
table. 
North Powder loam__.---__- Na | Uplands...___-__- 1-12 | Moderate_..._..-.-- Biotite-quartz diorite bedrock_| Light brownish gray, pale | Dark grayish brown-- --- Mildly alkaline---_-- Brown, pale brown, or | Sandy clay loam..._| Moderately compact_ Sagebrush and grass._-_| Grazing. 
rown, or grayish yellowish brown. 
brown. 
Eroded hilly phase__._-_ Ns |....- AG ier casetod 12-25 |----- Ce a Wincececnecnscccseens|oansa do_-.--------------|----- En Se. | See See | See Sandy clay loam to | Moderately orslight- |.....do-------------]____- dOwosscncscecsees Do. 
stony loam. ly compact. 
Eroded phase_.-.------ Ne |__--- (| re $12: |-=5-- Cee eee CObscccsaecssaseaasecre| sated WO cancevassaesececalsesed eee eee | Sere en, | See ee Ee eae Sandy clay loam. ...| Moderately compact _|___..do._-----------|__._- 0vecon see teccss Do. 
Eroded shallow phase...| Np |__--- (i eee §=20' | saane (a ee ae | es eer Wsescsaneceresses|seese (ee Neutral to mildly |__-_- | eee Stony sandy clay | Slightly compact----|.....do_-.----------]____- (1 ere Do. 
alkaline. loam or stony loam, 
Onyx silt loam. ..-.-.------ Oa | Bottom lands and | 0-2 |----- d0nsscacen ccc. 3 Stratified sandy, gravelly, or | Brown, grayish brown, | Very dark brown-------- Mildly alkaline to | Very dark grayish brown | Loam to silt loam... iable._.---------- Mildly alkaline to |____- do_---.---------- Irrigated alfalfa and grains; 
alluvial fans. loamy alluvium of mixed or dark grayish brown. neutral. or dark brown. neutral. grazing. 
origin. 
Alluvial-fan phase __---- Os | Alluvial fans____-- 25 |senau [een ee CO ecccssseccsssesesece|sascs do_-_--------------|----- do_..-..----------- Neutral to slightly | Yellowish brown or brown_| Heavy silt loam_....| Friable to slightly | Neutral to slightly |_____ (eee Irrigated alfalfa and grains, 
i id. 
Eroded alluvial-fan phase_| Oc |__--- [ne ie 26 |----- Cl ee ee ine i ee eee 1 See eee, ee een RORee 6 eee eee noe Deen | ieee eee ie ee | ee ce, |. a! renee (ee en Do. 
Gravelly subsoil phase.-| Op | Bottom lands and | 0-2 | Moderate to rapid_-|----- do_.....----.-...-.---- Brown or grayish brown_-| Dark brown or dark gray- |_____ dosocssecsussse Grayish brown, brown, | Silt loam, loam, or] Friable to very fri- |.....do_-...-_------]_____ do___.----------- Irrigated alfalfa and grains; 
alluvial fans. ish brown. or yellowish brown. fine sandy loam i grazing. 
over gravel. 
Placer diggings...---------- Pa Jiu. OO cahanwee 0-25 | Very rapid__.------- Wariable.2 22 2. 5..cococccee Variable... 2.5.2.5... Variable2-ss--.522452. Varlable......--.<. Varlable. os. os nc cccsae Variable... nacas lable... cax<sasqul Variable._......---- Variable or none____--] None. 
Powder silt loam_._-------- Pa jscuce WOvscaccusass 0-2 | Moderate__...------ Stratified sandy, gravelly, or | Pale brown, light brown- | Dark grayish brown,----- Mildly alkaline to | Pale brownorlight brown- | Loam to silt loam. __ fablécoseeeessecee Mildly to strongly | Sagebrush and grass___| Irrigated alfalfa and grains; 
loamy alluvium of mixed ish gray, or grayish neutral. ish gray. alkaline. grazing. 
origin. brown. 
Riverwash___..------------ Ra | Bottom lands ----- Q-2 | Very rapid___------- Stratified coarse alluvium_--_-- Variable-_....---------- Variable__..------------ Variable....-------- Warlable) 22 s<ci.s2cecsce Gravel, cobblestones, | Loose...----------- iable.......----- None, or a few cotton- | None, or forest. 
or sand, woods and willows. 
Becesecesa Rs | Uplands__.....---| | 2-15 | Slow.....----------| Argillite bedrock._...-.-.---| Forest litter over dark | Very dark brown or dark | Strongly to very | Very pale brown over | Stony clay loam or ; cend i Ponderosa pine in places | Forest; grazing. 
Rouen stony loam P grayish brown over gray over yellowish strongly acid. brownish yellow. clay. , acid. mixed with larch and a 
very pale brown. brown. fir. 
Steep phase____.------- Ro leceex (| ee 15-35 | Slow to moderate____|----- | a aa en en! ae! eee een Eee | Sees Se, ee an cee | an ee | hen Ae; | eee Pera do__..-.---------- Do. 
Rough broken and stony land_| Rp |----- | a! 30-60 | Variable___.____.--. Variable bedrock._._....---- Variable___-......------ Variable__.-------------] Variable-_.....-----| Variable.......---------] Variable_..--.......] Variable.........--] Variable_..._._.___- Variable.........-_--- Grazing or forest. 
Seatac! Re |__-.-do____-___-.-} 5-12 | Slow__-_-__.......-.| Basalt, andesite, or gabbro | Light brownish gray or | Dark grayish brown------ .-----------| Brown or pale brown-.-.--| Clay loam, clay, or _----------| Mildly to moderately | Sagebrush and grass_._-| Grazing. 
SE TN nic bedrock. pale brown. stony clay loam, alkaline. sa = — 
Deep phase_.-.-.------ Rr |__... (| an 2-7 | Slow to moderate____| Basalt, andesite, or greenstone |----- oo eee eee CEE An | i | nn keer | ki ne | ae |e | nae earn, Mb:Saceseeteecces Do. 
rock. 
Eroded hilly phase_.....| Ra |----- GOsteewsccats 12-25 | Slow__.------------ Basalt, aoa or gabbro |--.-- do...--------------|----- (| i | i | | a | en ee | ee ee do____-._--_---_-- Do. 
‘ock. 
Eroded phase.__.------ Rr |ocesz d0icscezceess §-12 |----- eee peer eee eee eer rere! G0. sccessesesecsses|sas=4 G0... <= s2en5-s=---20)._ 2.00... -5--52085|_~ 2520.2 22-2ssecnessxs Clay loam, clay, or |_____do_____-.-------]_.-.-do____._------_|__._- 7 es. Do. 
stony clay loam, 
Eroded steep phase. ___- Rr |..---do__._...----] 25-45 | Slow to moderate____|_-...do_......-.------------|----- (lee ere eee | See eee eee Ae, es Sane | See ae ae Stony clay loam....- Moderately compact-_|___..do__.----------]..... Wicecucscccenaed Do. 
Hilly phase____._------ Ri | nc 20sec ccecas a) 1R=Ob) | SOW. cccs3t oes ec csc dt creep sas cloescecess|scced dO... ----- 2-2-2 a fannnnd0osneseees-+---2-]...--d0_...---.----.|...--d0.-...-.--..------ Clay loam, clay, or | Compact-....------]_...-do_.._-..------|.... On cscccactenccs2 Do. 
stony clay loam, 
Steep phase. hs sa ms on pol osleg Salc d Rau |-..--do........--.| 25-45 | Slow to moderate____/._...do__--.............-.--]----- WO ss cSesesessscssceluswes! do...--------------|.__...do_....-.------|__.-.do____-------------] Stony clay loam.....| Moderately compact_|___..do....---------]____. a Do. 
Ruckles stony loam, eroded | Rn Pale brown or brown_....| Brown or dark grayish |_____do___-..-------|..--.do___..------------]-----do-~-----.....-]__.__do____--_-----__]..--do__-----------|- do.....-.-------- Do. 
steep phase. brown. 
i ly loam____- 8a | High terraces and | 2-12 | Very slow...------- Stratified cobblestones, grav- | Dark gray or grayish | Very dark gray to very |__...do_...-._.----- Brown or slightly red- | Gravelly clay; indu- Neutral to mildly |____. d0-ccscecsesesee Do. 
Salisbury gravelly loam e dalluvial fans. el, sand, and loam; mostly brown. dark grayish brown. dish brown. rated hardpan in alkaline. y 
from argillite but some lower part. 
from basalt. 
isb' ny loam__.._.-- Sc |----- 1 ee po by Oe 32 oes eseenaleeeed Owe cecccdensacceesen|aeass NOs oo oo dean naa cacedlecens! Ona sendwecaceasses| sso O0seersalcecess|~ 2. AOenuseaseeanscseus Stony clay or clay |.....do...-=-«-=.-<-].....d0.-.---..-----|_..-— (| ee Do. 
Petia ery loam; indurated 
hardpan in lower 
part. 
Springdale fine sandy loam...| Sz | Alluvial fans or| 1-7 | Very rapid--------- Stratified coarse alluvium, | Grayish brown, pale | Very dark grayish brown Pale brown, brown, or | Sandy loam to grav- iable. - - ----- Medium acid to neu- | Open stands of pon-| Irrigated alfalfa and 
outwash plains. mostly granitic and argil- brown, or brown. or very dark brown, grayish brown. elly sandy loam tral. derosa pine, or grass, grains; forest; grazing. 
litic. over loamy gravel, sagebrush and @ few 
pines. 
Springdale gravelly sandy | Sr |----- ee 127 escent [ae eee (eee Ose sce scsbeescecesess eens ae ieee do.-.--------------]__...do_...---------|_----do__---------------]----- do..-----~---.-]... -do_..----------|-----do_------------ Open stands of pon- | Grazing; forest; irrigated 
loam. derosa pine. alfalfa and grains. 
Springdale stony sandy loam_| Sa |----- do_...._____- 127° dence (|, een) (eee (cS ce anne (a ae [Seen Se eee Grayish brown or pale | Cobbly and gravelly |__.._do_------------ i id to neu- |_____ do...------------ Grazing; farm wood sup- 
brown. sandy loam over tral. ply. 
gravel and cobble- 
stones. 
Springdale very fine sandy | Sa |----- d0sncnnsnesss 2-4 | Moderate to rapid---}----- do....-----------------]----- do..---------------|----- do...--------~-----]___..do....--------- Grayish brown, brown, | Gravelly very fine A) ne! ae, | en eee dO esiesceceeseed Irrigated alfalfa and 
ieee or pale brown, sandy loam over grains, 
gravel and cobble- 
stones. 

Stanfield silt loam____---_-- Sx | Bottom lands, low 0-2 Very slow; high | Stratified gravelly, cobbly, | Very pale brown or light | Grayish brown---------- Light gray, a7 pale | Silt loam; hardpan | Hardpan, cemented vey. strongly alka- | Greasewood and salt- | Grazing. 

alluvial fans, water table. and sandy alluvium f gray. rown, to whi in lower part. and compact. grass; some rabbit- 
and low terraces. mixed origin. brush. 

Turnbow stony clay.----.--- Ta | Uplands._.....--- 5-25 | Slow or very slow_--_] Serpentine bedrock--.------- Dark gray_.-..--------- Very dark brown or very] Neutral..__--------]| Brown_..-------------- Stony clay__._......] Compact____------- Mildly to strongly | Grass__---.---------- Do. 

dark grayish brown. alkaline, 
Eroded phase-----.---- TS. |o-<-2 Cs ene ee 5-40 |----- do...----------|----- ol a ee do..---------------|----- | ee eee | eee eee ee, |, ee a eee eae, |, ee ane (en; | eee eee eer! Seer | mere neeee! (ame do_____-__------- Do. 

Umapine silt loam_--------- Ua | Bottom lands;} 0-2 | Moderate; high | Stratified gravelly or sandy | Light gray, light brown- | Grayish brown_-__------- Strongly to very | Light brownish gray or | Loam___--.---...-- Saltgrass and some Do. 

some alluvial water table. alluvium of mixed origin. ish gray, or pale yellow. strongly alkaline. light gray. strongly alkaline. greasewood and rab- 
fans. bitbrush. 
Underwood loam_.-_-------- Us | Uplands.___._..-- 2-25 | Moderate._.....---- Basalt, andesite, or gabbro | Under forest litter gray- | Very dark brown over | Medium acid to neu- | Brown or very slightly | Clay loam_--__...-_]|.._..do.-_..------- Slightly acid to neu- | Ponderosa pine forest__| Forest. 
. bedrock. ish brown over brown. dark grayish brown. reddish brown. tral. 
Steep phase__...------- Ue |----- d0zsaceeeosed 25-45 |----- | er Best OOS coed osc cewaweccces|soeadl | eee eee emer ee ee | a Cee) en | a ee |. ae FT | een, |S (: | aa Do. 

Underwood stony loam___---| Up |----- : | ee ee 2-25 |----- WO wow mesenaces Sena GOs eScsatesocusesses Dark brown or brown-_-_-- i dark brown or dark |_____do__.-.--------]__._-do___..-._-_--------] Stony clay loam...._]__.._do...-.--.-----|_____do______-_------_]_____ | a oe Do. 

rown. 

Virtue cobbly loam_.------- Va | Terraces and old | 2-12 | Very slow_.- ------ Cobbly and gravelly alluvium, | Light brownish gray or | Dark grayish brown_-_-_.| Mildly alkaline to | Pale brown or light yel- | Cobbly clay loam or ; compact----- Mildly to strongly | Sagebrush and grass-_--| Grazing 

alluvial fans. mostly quartzitic, granitic, pale brown. neutral lowish brown. clay; lime hardpan alkaline. 
and argillitic. in lower part. 
Eroded moderately steep | Vp |----- (3 (eee eer 12-25 |----- DO ecssessasasd|aeeas C0 ssaasensaseseseerssse=|s5-52 do.----------------|----- Cee | ee | a a a ee | ee ee, | eae, eee GO. cccessseccesae Do. 
phase. 
Eroded phase_..--.---- Vo |----- (| 2-12 |_---- W0s5 secede sed (a a eee eee eRe W022 ce acwoenaasulsssed 0 ee en; | ees See, | <a aes (ee, |, eee ers Set | ee Seen eee eee, |, eee eemeer sen! (ieee 022255258 5sce52 Do. 
Virtue silt loam. ...-------- Ve |----- AGss<ssec2-25 2-7 |----- do._----------- Gravelly or sandy alluvium, |----_ G0osecesoccee~s-=-[sess4 do..--------------- Clay; lime: Rardpadi: |... -does-ssseseeee | occ denne sescece se fockcs er Grazing; irrigated alfalfa 
mostly _ basaltic, granitic in lower and wheat. 
and argillitic. 
D hase____________ Ve lesscc d6sieeeeees O-7 fececx (ss eee! (eae O02 a ceebessesescewu=|sesed Oss sccsssssees es .|seses Cs ee: |; ee ee, ; |; eae Heavy clay’ loam |.- dot coe. sess ont 1d Ost eee eee eel (ee a eee Do. 
ee lime hardpan in 
lower part. 
Eroded moderately steep | Ve |----- Oss scatters 12-25 |----- Wb eyes [anes WO seca weccsseseecessss|asese do..=-=-----.==-=<-|---=- GOleeeereee eet eee on dO sacousoncsae cere OO sk avececoscosse Clay; lime: hardpan |....-do...2....2020-|..-22d0s2<225se5es22|e0252 Ok are eee eces Grazing 
phase. in lower part. 
Eroded phase. .-------- Vat |ecced ( (i 2-7. Wecee3 (|, eee eres Pere a aie do..-.--+---=------|----- es Cee | ie ee | eee a ae, ee, | ea |e; | eae See 0s ee nccdeeaeeces Grazing; irrigated alfalfa 
and wheat. 
Eroded sloping phase-.-| Vx |----- osccacecsces 7-12 |----- eee a De do._---------------|----- do....-.-.---------|___--do_------------]..---d0.----------------].----d0.---- .----.--]--...do_.----------|_----do_------------|----- eee Do. 
Level phase....-------- a Pe GOsassdeue 3 O22. [essex Oe Se G0: oscscnecccneenseeras|ocess do eetosensactastuclsesss CRE eee ee | ns | ee ee, |, ae ee, |, een) (eee d0sccossscsscscc Do. 
Moderately steep phase-| Vm |----- CC ee 12-25 |_..=- Ce re Ce ar Wvcsseaeecesauseculesss Se nT ae || Sa eer ee | Si eee es ee | aan He eae | eee se (ee, | eee eee (| Grazing. 
Sloping phase__-------- Vn |__--- re 7-12 |____- Oi soosenetees|sened Cl oe ee are ee ae Ce eee | ee: |: eee eee CR | See eee ee: |) See |, ieee ee |e, (, Seneca! Meee GOlscescsecsencs Grazing; irrigated alfalfa 
and whea 

Wingville silt loam_...------ Wa | Bottom lands, al- | 0-2 | Moderate; moderate | Stratified gravelly, sandy, or | Dark gray or very dark | Black or very dark gray-_| Mildly to moderately | Light brownish gray or | Si jAblOseccassecewse wag to moderate- | Grass and a few shrubs-_| Irrigated alfalfa, grains 

luvial fans, and water table. loamy alluvium of mixed gray. Ikaline, grayish brown. loam, ly alkaline. and hay; some dry- 
lake bottoms. origin. farming. 

Porous subsoil phase-._-| Ws |----- do_.-------__- Q2 |___-- Ohad cessatouke|seces OOsscen ss uo ssseseeeee|scsss WOsceeewe tosses. |sees (ies Coe | Seekers aeee” | Sennen ea R Teen Silt loam or loam i § 008C a sf ee SOO es etc eallew ced (a Trrigated grains and hay; 
over gravel, pasture. 

Wingville silty clay loam....| We |_---- do_. ....----- 0-2 | Moderate to slow; |_---- (ee Dark gray or gray_------|----- Carre Mildly to strongly | Gray, light gray, or light | Silty clay loam to | Firm...--..-.--__-- Mildly to strongly |_---- DO. aaenetennen Irrigated alfalfa, grains, 
ro aaa water alkaline. brownish gray. clay loam, alkaline. and hay; pasture. 
table. 

Gravelly subsoil phase.-| Wp |----- (er 0-2 | Moderate; moderate |----- GO a cceesenteoiusdertecs|ieass do_.....---.....-.-|---=- ae a: |: ee (eee; | eee nee a eee eee Clay loam: over | Wirm;loos6..0 2.22 22|-222.d0scs os. -ceeeee|2222 00. <2 22 ssceses Pasture; irrigated hay and 
water table. gravel. grains. 


996224—53 


